10165-022-999 (substitute - 6-16-08) .txt 
SEQUENCE LISTING 

<110> Nielsen, J 
Pedersen, J . 
Gerwien, 3. 
Bay, K. 
Pedersen, L. 
Leist, M. 
Geist, M. 
Kallunki, P. 
Christensen, S. 
Sager, T. 
Brines, M. 
Cerami , A. 
Cerami , C. 

<120> RECOMBINANT TISSUE PROTECTIVE CYTOKINES AND ENCODING NUCLEIC 
ACIDS THEREOF FOR PROTECTION, RESTORATION, AND ENHANCEMENT OF 
RESPONSIVE CELLS, TISSUES AND ORGANS 

<130> 10165-022-999 

<140> 10/612,665 
<141> 2003-07-01 

<150> 60/392,455 
<151> 2002-07-01 

<150> 60/393,423 
<151> 2002-07-03 

<160> 211 

<170> Patentin version 3.2 

<210> 1 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Val Leu Gin Arg Tyr 
1 5 



<210> 2 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Thr Lys Val Asn Phe Tyr Ala Trp 
1 5 



<210> 3 

<211> 9 

<212> PRT 

<213> Homo sapiens 



<400> 3 
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10165-022-999 (substitute - 6-16-08) .txt 

ser Gly Leu Arg Ser Leu Thr Thr Leu 
1 5 

<210> 4 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Ser Asn Phe Leu Arg Gly 
1 5 

<210> 5 

<211> 6059 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: plasmid 
<400> 5 



ctagagtcga 


cccgggcggc 


cgcttccctt 


tagtgagggt 


taatgcttcg 


agcagacatg 


60 


ataagataca 


ttgatgagtt 


tggacaaacc 


acaactagaa 


tgcagtgaaa 


aaaatgcttt 


120 


atttgtgaaa 


tttgtgatgc 


tattgcttta 


tttgtaacca 


ttataagctg 


caataaacaa 


180 


gttaacaaca 


acaattgcat 


tcattttatg 


tttcaggttc 


agggggagat 


gtgggaggtt 


240 


ttttaaagca 


agtaaaacct 


ctacaaatgt 


ggtaaaatcc 


gataaggatc 


gatccgggct 


300 


ggcgtaatag 


cgaagaggcc 


cgcaccgatc 


gcccttccca 


acagttgcgc 


agcctgaatg 


360 


gcgaatggac 


gcgccctgta 


gcggcgcatt 


aagcgcggcg 


ggtgtggtgg 


ttacgcgcag 


420 


cgtgaccgct 


acacttgcca 


gcgccctagc 


gcccgctcct 


ttcgctttct 


tcccttcctt 


480 


tctcgccacg 


ttcgccggct 


ttccccgtca 


agctctaaat 


cgggggctcc 


ctttagggtt 


540 


ccgatttagt 


gctttacggc 


acctcgaccc 


caaaaaactt 


gattagggtg 


atggttcacg 


600 


tagtgggcca 


tcgccctgat 


agacggtttt 


tcgccctttg 


acgttggagt 


ccacgttctt 


660 


taatagtgga 


ctcttgttcc 


aaactggaac 


aacactcaac 


cctatctcgg 


tctattcttt 


720 


tgatttataa 


gggattttgc 


cgatttcggc 


ctattggtta 


aaaaatgagc 


tgatttaaca 


780 


aaaatttaac 


gcgaatttta 


acaaaatatt 


aacgcttaca 


atttcctgat 


gcggtatttt 


840 


ctccttacgc 


atctgtgcgg 


tatttcacac 


cgcatacgcg 


gatctgcgca 


gcaccatggc 


900 


ctgaaataac 


ctctgaaaga 


ggaacttggt 


taggtacctt 


ctgaggcgga 


aagaaccagc 


960 


tgtggaatgt 


gtgtcagtta 


gggtgtggaa 


agtccccagg 


ctccccagca 


ggcagaagta 


1020 


tgcaaagcat 


gcatctcaat 


tagtcagcaa 


ccaggtgtgg 


aaagtcccca 


ggctccccag 


1080 


caggcagaag 


tatgcaaagc 


atgcatctca 


attagtcagc 
Page 


aaccatagtc 
2 


ccgcccctaa 


1140 



10165-022-999 (substitute - 6-16-08) .txt 

ctccgcccat cccgccccta actccgccca gttccgccca ttctccgccc catggctgac 1200 

taattttttt tatttatgca gaggccgagg ccgcctcggc ctctgagcta ttccagaagt 1260 

agtgaggagg cttttttgga ggcctaggct tttgcaaaaa gcttgattct tctgacacaa 1320 

cagtctcgaa cttaaggcta gagccaccat gattgaacaa gatggattgc acgcaggttc 1380 

tccggccgct tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg 1440 

ctctgatgcc gccgtgttcc ggctgtcagc gcaggggcgc ccggttcttt ttgtcaagac 1500 

cgacctgtcc ggtgccctga atgaactgca ggacgaggca gcgcggctat cgtggctggc 1560 

cacgacgggc gttccttgcg cagctgtgct cgacgttgtc actgaagcgg gaagggactg 1620 

gctgctattg ggcgaagtgc cggggcagga tctcctgtca tctcaccttg ctcctgccga 1680 

gaaagtatcc atcatggctg atgcaatgcg gcggctgcat acgcttgatc cggctacctg 1740 

cccattcgac caccaagcga aacatcgcat cgagcgagca cgtactcgga tggaagccgg 1800 

tcttgtcgat caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt 1860 

cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc gtcgtgaccc atggcgatgc 1920 

ctgcttgccg aatatcatgg tggaaaatgg ccgcttttct ggattcatcg actgtggccg 1980 

gctgggtgtg gcggaccgct atcaggacat agcgttggct acccgtgata ttgctgaaga 2040 

gcttggcggc gaatgggctg accgcttcct cgtgctttac ggtatcgccg ctcccgattc 2100 

gcagcgcatc gccttctatc gccttcttga cgagttcttc tgagcgggac tctggggttc 2160 

gaaatgaccg accaagcgac gcccaacctg ccatcacgat ggccgcaata aaatatcttt 2220 

attttcatta catctgtgtg ttggtttttt gtgtgaatcg atagcgataa ggatccgcgt 2280 

atggtgcact ctcagtacaa tctgctctga tgccgcatag ttaagccagc cccgacaccc 2340 

gccaacaccc gctgacgcgc cctgacgggc ttgtctgctc ccggcatccg cttacagaca 2400 

agctgtgacc gtctccggga gctgcatgtg tcagaggttt tcaccgtcat caccgaaacg 2460 

cgcgagacga aagggcctcg tgatacgcct atttttatag gttaatgtca tgataataat 2520 

ggtttcttag acgtcaggtg gcacttttcg gggaaatgtg cgcggaaccc ctatttgttt 2580 

atttttctaa atacattcaa atatgtatcc gctcatgaga caataaccct gataaatgct 2640 

tcaataatat tgaaaaagga agagtatgag tattcaacat ttccgtgtcg cccttattcc 2700 

cttttttgcg gcattttgcc ttcctgtttt tgctcaccca gaaacgctgg tgaaagtaaa 2760 

agatgctgaa gatcagttgg gtgcacgagt gggttacatc gaactggatc tcaacagcgg 2820 

taagatcctt gagagttttc gccccgaaga acgttttcca atgatgagca cttttaaagt 2880 

tctgctatgt ggcgcggtat tatcccgtat tgacgccggg caagagcaac tcggtcgccg 2940 

catacactat tctcagaatg acttggttga gtactcacca gtcacagaaa agcatcttac 3000 

ggatggcatg acagtaagag aattatgcag tgctgccata accatgagtg ataacactgc 3060 
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ggCCddCI. La 


cttctgacaa 


cgatcggagg 

3 zj zj z* ~? 


accgaaggag ctaaccgctt ttttgcacaa 


5120 


cd tyyyyyd l 


catgtaactc 


gccttgatcg 


ttgggaaccg gagctgaatg aagccatacc 


3180 


dddL.ydL.ydy 


cgtgacacca 


cgatgcctgt 


agcaatggca acaacgttgc gcaaactatt 


3240 


-5 + r\ r~ r\ zi a 

aaC uyycydd 


ctacttactc 


tagcttcccg 


gcaacaatta atagactgga tggaggcgga 


3300 


-3 -3 -\ /-« +- •♦- /~i "3 

Ldddy L tyLd 


ggaccacttc 


tgcqctcggc 

3 3 3 3 


ccttccggct ggctggttta ttgctgataa 


3360 


axcxggagcc 


ggtqaqcgtg 

3 3 *"3**3 ^33 


ggtctcgcgg 

3 3 3 33 


tatcattgca gcactggggc cagatggtaa 


3420 


gcccxcccg x 


atcgtagtta 


tctacacgac 


ggggagtcag gcaactatgg atgaacgaaa 


3480 


tagdcagaxc 


gctgagatag 


gtgcctcact 


gattaagcat tggtaactgt cagaccaagt 


3S40 

J J t V 


LLdCLCdldl 


atactttaga 


ttgatttaaa 


acttcatttt taatttaaaa ggatctaggt 


3600 


gaagatcctt 


tttgataatc 


tcatgaccaa 


aatcccttaa cgtgagtttt cgttccactg 


3fifiO 


agcgxcagac 


cccgtagaaa 


aqatcaaaqq 


atcttcttga gatccttttt ttctgcgcgt 


37PO 


aaxcxgcxgc 


ttgcaaacaa 


aaaaaccacc 


gctaccagcg gtggtttgtt tgccggatca 


3780 


agagctacca 


actctttttc 


cgaaggtaac 


tggcttcagc agagcgcaga taccaaatac 


3R40 


xgxxcxxcxa 


gtgtagccgt 


agttaggcca 


ccacttcaag aactctgtag caccgcctac 


3Q00 


axaccxcgcx 


ctgctaatcc 


tgttaccagt 


qqctqctqcc aqtqqcqata agtcgtgtct 

3 3 3 w jj^~^" 33 3 3 3 3 




taccgggttg 


gactcaagac 


gatagttacc 


ggataaggcg cagcggtcgg qctqaacggg 

3 3 3 3 3 3 3 3 3 3 13 .3 Zj ZJ ZJ 




gggxxcgxgc 


acacagccca 


gcttggagcg 


aacgacctac accgaactga gatacctaca 


4080 


gcgxgagcxa 


taaaaaaaca 


ccacacttcc 


caaaaaaaqa aaqqcqqaca qqtatccqqt 

v*»»» 33 3 3 3 3 33 33 *■ 3 3 


41 40 


aagcggcagg 


atcaaaacaa 


gagagcgcac 


aaaaaaactt ccaqqqaqaa acqcctqqta 

3 3" j 3 3" ***•*■*• »-» x *3 > ' > ' 33 




tctttatagt 


cctatcaaat 


ttcgccacct 


ctgacttgag cgtcgatttt tgtgatgctc 




gtcagggggg 


cggagcctat 


ggaaaaacgc 


cagcaacgcg gcctttttac ggttcctggc 




cxxxxgcxgg 


ccttttgctc 


acatggctcg 


acagatcttc aatattggcc attagccata 


4380 


xxaxxcaxxg 


gttatatagc 


ataaatcaat 


attggctatt ggccattgca tacgttgtat 


4440 


cxaxaxcaxa 


atatgtacat 


ttatattggc 


tcatgtccaa tatgaccgcc atgttggcat 


4^00 


xgaxxaxxga 


ctagttatta 


atagtaatca 


attacggggt cattagttca tagcccatat 


4^fi0 

*T J UU 


axggagxxcc 


gcgttacata 


acttacggta 


aatggcccgc ctggctgacc gcccaacgac 




ccccgcccax 


tgacgtcaat 


aatgacgtat 


gttcccatag taacgccaat agggacxxxc 


4fiR0 


cattgacgtc 


aatgggtgga 


gtatttacgg 


taaactgccc acttggcagt acatcaagtg 


4740 


tatcatatgc 


caagtccgcc 


ccctattgac 


gtcaatgacg gtaaatggcc cgcctggcat 


4800 


tatgcccagt 


acatgacctt 


acgggacttt 


cctacttggc agtacatcta cgtattagtc 


4860 


atcgctatta 


ccatggtgat 


gcggttttgg 


cagtacacca atgggcgtgg atagcggttt 


4920 
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10165-022-999 (substitute - 6-16-08) .txt 



gactcacggg 


gatttccaag 


tctccacccc 


attgacgtca 


atgggagttt 


gttttggcac 


4980 


caaaatcaac 


gggactttcc 


aaaatgtcgt 


aacaactgcg 


atcgcccgcc 


ccgttgacgc 


5040 


aaatgggcgg 


taggcgtgta 


cggtgggagg 


tctatataag 


cagagctcgt 


ttagtgaacc 


5100 


gtcagatcac 


tagaagcttt 


attgcggtag 


tttatcacag 


ttaaattgct 


aacgcagtca 


5160 


gtgcttctga 


cacaacagtc 


tcgaacttaa 


gctgcagtga 


ctctcttaag 


gtagccttgc 


5220 


agaagttggt 


cgtgaggcac 


tgggcaggta 


agtatcaagg 


ttacaagaca 


ggtttaagga 


5280 


gaccaataga 


aactgggctt 


gtcgagacag 


agaagactct 


tgcgtttctg 


ataggcacct 


5340 


attggtctta 


ctgacatcca 


ctttgccttt 


ctctccacag 


gtgtccactc 


ccagttcaat 


5400 


tacagctctt 


aaggctagag 


tacttaatac 


gactcactat 


aggctagcct 


cgagcgcgga 


5460 


gatgggggtg 


cacgaatgtc 


ctgcctggct 


gtggcttctc 


ctgtccctgc 


tgtcgctccc 


5520 


tctgggcctc 


ccagtcctgg 


gcgccccacc 


acgcctcatc 


tgtgacagcc 


gagtcctgga 


5580 


gaggtacctc 


ttggaggcca 


aggaggccga 


gaatatcacg 


acgggctgtg 


ctgaacactg 


5640 


cagcttgaat 


gagaatatca 


ctgtcccaga 


caccgacgtt 


aatttctatg 


cctggaagag 


5700 


gatggaggtc 


gggcagcagg 


ccgtagaagt 


ctggcagggc 


ctggccctgc 


tgtcggaagc 


5760 


tgtcctgcgg 


ggccaggccc 


tgttggtcaa 


ctcttcccag 


ccgtgggagc 


ccctgcagct 


5820 


gcatgtggat 


aaagccgtcg 


agggccttcg 


cagcctcacc 


actctgcttc 


gggctctgcg 


5880 


agcccagaag 


gaagccatct 


cccctccaga 


tgcggcctca 


gctgctccac 


tccgaacaat 


5940 


cactgctgac 


actttccgca 


aactcttccg 


agtctactcc 


aatttcctcc 


ggggaaagct 


6000 


gaagctgtac 


acaggggagg 


cctgcaggac 


aggggaccat 


catcaccatc 


accattgat 


6059 



<210> 6 

<211> 193 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Gly val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 

15 10 15 

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 

20 25 30 

lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 

35 " 40 45 

Ala Glu Asn lie Thr Thr Gly cys Ala Glu His Cys Ser Leu Asn Glu 

50 55 60 

Asn lie Thr val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 
65 70 75 80 

Met Glu val Gly Gin Gin Ala val Glu Val Trp Gin Gly Leu Ala Leu 

85 90 95 

Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu Leu val Asn Ser ser 

100 105 110 

Gin Pro Trp Glu Pro Leu Gin Leu His val Asp Lys Ala Val Ser Gly 

115 120 125 

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 
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130 135 140 

Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr lie 
145 150 155 ~ 160 

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val Tyr Ser Asn Phe Leu 

165 170 175 

Arq Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp 
180 185 190 

Arg 



<210> 7 

<211> 580 

<212> DNA 

<213> Homo sapiens 

<400> 7 



atgggggtgc 


acgaatgtcc 


tgcctggctg 


tggcttctcc 


tgtccctgct 


gtcgctccct 


60 


ctgggcctcc 


cagtcctggg 


cgccccacca 


cgcctcatct 


gtgacagccg 


agtcctggag 


120 


aggtacctct 


tggaggccaa 


ggaggccgag 


aatatcacga 


cgggctgtgc 


tgaacactgc 


180 


agcttgaatg 


agaatatcac 


tgtcccagac 


accaaagtta 


atttctatgc 


ctggaagagg 


240 


atggaggtcg 


ggcagcaggc 


cgtagaagtc 


tggcagggcc 


tggccctgct 


gtcggaagct 


300 


gtcctgcggg 


gccaggccct 


gttggtcaac 


tcttcccagc 


cgtgggagcc 


cctgcactgc 


360 


atgtggataa 


agccgtcagt 


ggccttcgca 


gcctcaccac 


tctgcttcgg 


gctctgggag 


420 


cccagaagga 


agccatctcc 


cctccagatg 


cggcctcagc 


tgctccactc 


cgaacaatca 


480 


ctgctgacac 


tttcgcaaac 


tcttccgagt 


ctactccaat 


ttcctccggg 


gaaagctgaa 


540 


gctgtacaca 


ggggaggcct 


gcaggacagg 


ggacagatga 






580 


<210> 8 
<211> 35 
<212> DNA 
<213> Artificial 












<220> 

<223> Description of 


Artificial 


Sequence: 


primer 






<400> 8 
agctctcgag 


gcgcggagat 


gggggtgcac 


gaatg 






35 


<210> 9 
<211> 36 
<212> DNA 
<213> Artificial 












<220> 

<223> Description of 


Artificial 


Sequence: 


primer 






<400> 9 
atgctctaga 


cacacctggt 


catctgtccc 


ctgtcc 






36 



<210> 10 
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<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 10 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 11 
<211> 45 
<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

catgtggata aagccgtcga gggccttcgc agcctcacca ctctg 

<210> 12 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cagagtggtg aggctgcgaa ggccctcgac ggctttatcc acatg 

<210> 13 

<211> 45 

<212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence: primer 
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<400> 13 

gagaatatca ctgtcccaga caccgacgtt aatttctatg cctgg 

<210> 14 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

ccaggcatag aaattaacgt cggtgtctgg gacagtgata ttctc 

<210> 15 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 15 

Ala Pro Pro Arg Leu Ala Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 16 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 16 

Ala Pro Pro Arg Leu lie Ala Asp Ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 
20 25 30 
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Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arq Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 17 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 17 

Ala Pro Pro Arg Leu lie Cys Asp Ser lie val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ' 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 18 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 



<400> 18 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Ser Leu Glu Arg Tyr Leu 
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15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 ~ 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 ' 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 19 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 19 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Ala Glu Arg Tyr Leu 
1 5 ' 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 ' 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 20 
<211> 166 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> mutein 
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<400> 20 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Ala Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 " 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 21 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 21 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Ala Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 '55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 22 
<211> 166 
<212> PRT 

<213> Artificial sequence 
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<220> 

<223> mutein 



<400> 22 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 23 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 23 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Glu Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 ' 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 24 
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<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 24 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Gin Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 25 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 25 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Ala Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 ' 160 

Cys Arg Thr Gly Asp Arg 
165 
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<210> 26 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 26 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Phe Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 27 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 27 

Ala Pro Pro Arg Leu He Cys Asp Ser Arg val Leu Glu Arg lie Leu 
1 5 10 15 

Leu Glu Ala Glu Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
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145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 28 
<211> 166 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> mutein 
<400> 28 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Glu Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 29 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 29 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Ala Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 ' 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 
115 120 125 
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pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 30 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 30 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Ala Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 ' 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 "105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 31 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 31 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 ' 10 15 

Leu Glu Ala Lys Glu Ala Glu Lys lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 
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100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 32 
<211> 166 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> mutein 
<400> 32 

Ala Pro Pro Arg Leu lie cys Asp ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Ser Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ' 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 33 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 33 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 " 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Tyr Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 
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Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 34 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 34 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Asn Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gl ri Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 35 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 35 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu Thr 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

Page 18 



10165-022-999 (substitute - 6-16-08) .txt 
50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 36 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 36 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Ser Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 37 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 37 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly cys Ala Glu His 
20 25 30 
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Tyr Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 38 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 38 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Lys lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 * 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 * 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ~ ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 39 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 



<400> 39 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
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15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Lys Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 40 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 40 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Asn Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 41 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
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<400> 41 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Ala Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 42 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 42 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Ala Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 43 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> mutein 



<400> 43 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp lie Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 44 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 44 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Asp Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 45 
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<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 45 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Ala val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ' 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 46 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 46 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys Ala Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 
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<210> 47 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 47 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Ala Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 48 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 48 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys Val Asn lie 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
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145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 49 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 49 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Ala 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 " 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 50 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 50 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Ala Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 
115 120 125 
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pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 51 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 51 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Ser Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 ' 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr He Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 52 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 52 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Phe Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

Page 27 



10165-022-999 (substitute - 6-16-08) .txt 
100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 53 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 53 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Asn Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 54 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 54 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Ala Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 
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Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 55 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 55 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Asn Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ^ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 56 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 56 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Thr val Trp 

Page 29 



10165-022-999 (substitute - 6-16-08) .txt 
50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 ' 70 75 ~ 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 57 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 57 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Ser Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 58 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 58 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 
20 25 30 
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Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Ala Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 59 
<211> 166 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> mutein 
<400> 59 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Arg 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 60 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 60 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
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15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Ala Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 61 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 61 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Arg Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 62 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
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<400> 62 
















Ala Pro Pro Arg Leu 


lie Cys Asp Ser Arg 


val 


Leu 


Glu 


Arg 


Tyr 


Leu 


1 5 


10 








15 




Leu Glu Ala Lys Glu 


Ala Glu Asn lie Thr 


Thr 


Gly 


Cys 


Ala 


Glu 


His 


20 


25 




30 






Cys Ser Leu Asn Glu 


Asn lie Thr Val Pro 


Asp 


Thr 


Lys 


val 


Asn 


Phe 


35 


40 




45 








Tyr Ala Trp Lys Arg 


Met Glu val Gly Gin 


Gin 


Ala 


val 


Glu 


val 


Trp 


50 


55 




60 








Gin Gly Leu Ala Leu 


Leu Ser Glu Ala val 


Leu 


Arg 


Gly 


Gin 


Ala 


Leu 


65 


70 


75 






80 


Leu Val Asn Ser Ser 


Gin Pro Trp Glu Pro 


Leu 


Gin 


Leu 


His 


val 


Asp 


85 


90 










95 


Lys Ala val Glu Gly 


Leu Arg Ser Leu Thr 


Thr 


Leu 


Leu 




Ala 


Leu 


100 


105 








110 






Gly Ala Gin Lys Glu 


Ala lie Ser Pro Pro 


Asp 


Ala 


Ala 


Ser 


Ala Ala 


115 


120 




125 








Pro Leu Arg Thr lie 


Thr Ala Asp Thr Phe 


Arg 


Lys 


Leu 


Phe 


Arg 


val 


130 


135 


140 








Tyr Ser Asn Phe Leu 


Arg Gly Lys Leu Lys 


Leu 


Tyr 


Thr 


Gly 


Glu 


Ala 


145 


150 


155 






160 


Cys Arg Thr Gly Asp 


Arg 














165 















<210> 63 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 63 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 ~ 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ala Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 64 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> mutein 



<400> 64 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 = 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Thr Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 65 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 65 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn He Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala Val Ser Ala Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 66 
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<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 66 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 - 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser lie Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ' 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 67 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 67 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Ala Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 
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<210> 68 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 68 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu Val Trp 

50 ** 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu Val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Ala Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 

<210> 69 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 69 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Glu Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 

Page 36 



10165-022-999 (substitute - 6-16-08) .txt 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 70 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 70 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ala Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 " 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 71 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 71 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg lie Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 
115 120 125 
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pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 72 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 72 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn Ser ser Gin pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Ala Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 73 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 73 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Ala Thr Leu Leu Arg Ala Leu 
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100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 74 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 74 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu lie Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 75 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 75 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 
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Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Ala Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 76 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 76 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu Val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Leu Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 77 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 77 

Ala Pro Pro Arg Leu He Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 
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50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Lys Leu Arg Ala Leu 

100 "105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 78 
<211> 166 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> mutein 
<400> 78 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Ala Leu Arg Ala Leu 

100 " " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 79 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 79 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 
20 25 30 
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Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Ser Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 80 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 80 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val ;Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Ala Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 81 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 



<400> 81 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

Page 42 



10165-022-999 (substitute - 6-16-08) .txt 
15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 ' 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ala Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 82 
<211> 193 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 82 

Met Gly val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 
1 5 10 15 

Leu Ser Leu Pro Leu Gly Leu Pro val Leu Gly Ala Pro Pro Arg Leu 

20 25 30 

lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 

35 40 45 

Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu 

50 55 60 

Asn lie Thr val Pro Asp Thr Lys val Asn Phe Tyr Ala Trp Lys Arg 
65 70 75 80 

Met Glu Val Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala Leu 

85 90 95 

Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu Leu val Asn Ser Ser 

100 105 110 

Gin Pro Trp Glu Pro Leu Gin Leu His val Asp Lys Ala val Ser Gly 

115 120 125 

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 

130 135 ~ 140 

Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala Pro Leu Arg Ala lie 
145 150 155 160 

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 

165 ~ 170 175 

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp 
180 185 190 

Arg 



<210> 83 
<211> 166 
<212> PRT 
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<213> Artificial Sequence 

<220> 

<223> mutein 
<400> 83 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr Ala Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 84 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 84 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Ala Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
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<210> 85 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 85 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 86 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 86 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

' 50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu lie Arg val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
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165 



<210> 87 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 87 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Ala val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 88 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 88 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 
130 " 135 140 
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Tyr Ala Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 89 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 89 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 " 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Lys Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 " 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 90 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 90 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 ^ 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 
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115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Ala Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 91 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 91 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ' 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Tyr Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 92 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 92 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 
85 90 95 
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Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr He Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr ser Asn Ala Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 93 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 93 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 " 135 140 

Tyr Ser Asn Phe Ala Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 94 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 94 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
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65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr Ser Asn Phe Leu Ala Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 95 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 95 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 ' 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Glu Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 96 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 96 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn He Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 
35 40 45 
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Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu val Trp 

50 ' 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Ala Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 97 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 97 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 ' 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Ala Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 98 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 98 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 
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20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Trp Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 99 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 99 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Ala Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 100 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 



<400> 100 
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Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Ala Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 101 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 101 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Ala Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 102 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> mutein 
<400> 102 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
15 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Ala Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 103 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 103 

Ala Pro Pro Arg Leu lie cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Ser Arg Thr Gly Asp Arg 
165 



<210> 104 
<211> 166 
<212> PRT 



Page 54 



10165-022-999 (substitute - 6-16-08) .txt 
<213> Artificial Sequence 

<220> 

<223> mutein 
<400> 104 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Ala Arg Thr Gly Asp Arg 
165 

<210> 105 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 105 

Ala Pro Pro Arg Leu lie cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Ala Thr Gly Asp Arg 
165 
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<210> 106 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 106 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Glu His Cys 

20 25 30 

Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Asp val Asn Phe Tyr 

35 40 45 

Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp Gin 

50 55 60 

Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu Leu 
65 70 75 80 

val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp Lys 

85 90 95 

Ala Val Glu Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly 

100 " 105 110 

Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro 

115 120 125 

Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val Tyr 

130 135 140 

Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys 
145 150 155 160 

Arg Thr Gly Asp Arg 
165 

<210> 107 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 107 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Asn Glu Thr 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
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165 



<210> 108 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 108 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Asp val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 

Lys Ala Val ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Glu Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 ' 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 109 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 109 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 " 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala Val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Glu Ser Leu Thr Thr Ser Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 
130 135 140 
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Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 110 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 110 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Ala Arg Met Glu val Gly Gin Gin Ala Val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 111 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 111 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Ala val Asn Phe 

35 40 45 

Tyr Ala Trp Ala Arg Met Glu Val Gly Gin Gin Ala Val Glu Val Trp 

50 '55 ' 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala 
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115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg Val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 112 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 112 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu Val Trp 

50 " 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 113 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 113 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 ~ 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 
85 90 95 
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Ala Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Ala Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 114 
<211> 193 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> mutein 
<400> 114 

Met Gly val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 

1 5 10 15 

Leu Ser Leu Pro Leu Gly Leu Pro val Leu Gly Ala Pro Pro Arg Leu 

20 25 30 

lie Cys Asp ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 

35 " 40 ~ 45 

Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu 

50 55 60 

Asn lie Thr Val Pro Asp Thr Ala Val Asn Phe Tyr Ala Trp Lys Arg 
65 70 75 80 

Met Glu Val Gly Gin Gin Ala Val Glu val Trp Gin Gly Leu Ala Leu 

85 90 95 

Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu Leu Val Asn Ser Ser 

100 105 110 

Gin Pro Trp Glu Pro Leu Gin Leu His val Asp Ala Ala val Ser Gly 

115 120 125 

Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 

130 135 140 

Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr lie 
145 150 155 ' 160 

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 

165 170 175 

Arg Gly Ala Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp 
180 185 190 

Arg 



<210> 115 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 115 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 * 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Ala val Asn Phe 
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35 40 45 

Tyr Ala Trp Ala Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Ala Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg val 

130 ~ 135 140 

Tyr ser Asn Phe Leu Arg Gly Ala Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 116 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 116 

Ala Pro Pro Arg Leu lie Cys Asp ser Arg val Leu Glu Arg Tyr Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

cys ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Ala val Asn Phe 

35 40 45 

Tyr Ala Trp Ala Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Ala Ala val ser Gly Leu Arg ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Ala Leu Phe Arg val 

130 " 135 140 

Tyr Ser Asn Phe Leu Arg Gly Ala Leu Ala Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 117 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 117 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Arg Tyr Leu 
1 5 10 15 
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Leu Glu Ala Lys Glu Ala Glu Lys He Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys ser Leu Asn Glu Lys lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu Val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu val Lys Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 " 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 118 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
<400> 118 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg Val Leu Glu Arg Ala Leu 

1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Lys lie Thr Thr Gly Cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr Val Pro Asp Thr Lys Val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu Ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 ~ 80 

Leu Val Asn Ser ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 " 135 140 

Tyr ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 • 155 160 

Cys Arg Thr Gly Asp Arg 
165 



<210> 119 
<211> 166 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mutein 
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<400> 119 

Ala Pro Pro Arg Leu lie Cys Asp Ser Arg val Leu Glu Ala Ala Leu 
1 5 10 15 

Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly cys Ala Glu His 

20 25 30 

Cys Ser Leu Asn Glu Asn lie Thr val Pro Asp Thr Lys val Asn Phe 

35 40 45 

Tyr Ala Trp Lys Arg Met Glu val Gly Gin Gin Ala val Glu val Trp 

50 55 60 

Gin Gly Leu Ala Leu Leu ser Glu Ala val Leu Arg Gly Gin Ala Leu 
65 70 75 80 

Leu val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His val Asp 

85 90 95 

Lys Ala val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu 

100 ~ 105 110 

Gly Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

115 120 125 

Pro Leu Arg Thr lie Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg val 

130 135 140 

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala 
145 150 155 160 

Cys Arg Thr Gly Asp Arg 
165 

<210> 120 
<211> 36 
<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 120 

gtctactcca atttcctcga gggaaagctg aagctg 36 

<210> 121 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 121 

gcttcagctt tccctcgagg aaattggagt agac 34 

<210> 122 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial sequence: primer 
<400> 122 

ccgtcagtgg ccttgagagc ctcaccactc tg 32 



<210> 123 
<211> 32 
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<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 123 

cagagtggtg aggctctcaa ggccactgac gg 32 

<210> 124 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 124 

ccgtcagtgg ccttgagagc ctcaccactc tg 32 

<210> 125 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 125 

cagagtggtg aggctctcaa ggccactgac gg 32 

<210> 126 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 126 

cgcagcctca ccacttcgct tcgggctctg g 31 

<210> 127 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 127 

ccagagcccg aagcgaagtg gtgaggctgc g 31 

<210> 128 

<211> 40 

<212> DNA 

<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: primer 

<400> 128 

gaatatcact gtcccagacg gtggtgcctg gaagaggatg 40 

<210> 129 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 129 

catcctcttc caggcaccac cgtctgggac agtgatattc 40 

<210> 130 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 130 

tacctcttgg aggccgcgga ggccgagaat ate 33 

<210> 131 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 131 

gatattctcg gcctccgcgg cctccaagag gta 33 

<210> 132 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 132 

gctgacactt tccgcgcact cttccgagtc tactc 35 

<210> 133 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
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<400> 133 

gagtagactc ggaagagtgc gcggaaagtg tcagc 35 



<210> 134 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 134 

atttcctccg gggagcgctg aagctgtaca cag 33 



<210> 135 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 135 

ctgtgtacag cttcagcgct ccccggagga aat 33 



<210> 136 

<211> 32 

<212> DNA 

<213> Artificial 



<210> 137 

<211> 32 

<212> DNA 

<213> Artificial 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 137 

tcccctgtgt acagcgccag ctttccccgg ag 32 



<210> 138 

<211> 35 

<212> DNA 

<213> Artificial 



<220> 
<223> 



Description of Artificial Sequence: primer 



<400> 136 

ctccggggaa agctggcgct gtacacaggg ga 



32 



<220> 



<223> Description of Artificial Sequence: primer 



<400> 138 

actgtcccag acaccgcagt taatttctat gcctg 



35 
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<210> 139 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial sequence: primer 

<400> 139 

caggcataga aattaactgc ggtgtctggg acagt 35 

<210> 140 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 140 

agttaatttc tatgcctggg cgaggatgga ggtcg 35 

<210> 141 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 141 

cgacctccat cctcgcccag gcatagaaat taact 35 

<210> 142 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 142 

tgcagctgca tgtggatgca gccgtcagtg gcc 33 

<210> 143 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 143 

ggccactgac ggctgcatcc acatgcagct gca 33 



<210> 144 
<211> 32 
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<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 144 

ctctgggagc ccaggcggaa gccatctccc ct 32 

<210> 145 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 145 

aggggagatg gcttccgcct gggctcccag ag 32 

<210> 146 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 146 

gctgacactt tccgcgcact cttccgagtc tactc 35 

<210> 147 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 147 

gagtagactc ggaagagtgc gcggaaagtg tcagc 35 

<210> 148 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 148 

agttaatttc tatgcctggg cgaggatgga ggtcg 35 

<210> 149 

<211> 35 

<212> DNA 

<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: primer 

<400> 149 

cgacctccat cctcgcccag gcatagaaat taact 35 

<210> 150 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 150 

gctgacactt tccgcgcact cttccgagtc tactc 35 

<210> 151 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 151 

gagtagactc ggaagagtgc gcggaaagtg tcagc 35 

<210> 152 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 152 

agttaatttc tatgcctggg cgaggatgga ggtcg 35 

<210> 153 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 153 

cgacctccat cctcgcccag gcatagaaat taact 35 

<210> 154 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
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<400> 154 

actgtcccag acaccgcagt taatttctat gcctg 35 



<210> 155 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 155 

caggcataga aattaactgc ggtgtctggg acagt 35 



<210> 156 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 156 

tgcagctgca tgtggatgca gccgtcagtg gcc 33 



<210> 157 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 157 

ggccactgac ggctgcatcc acatgcagct gca 33 



<210> 158 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 158 

atttcctccg gggagcgctg aagctgtaca cag 33 



<210> 159 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 159 

ctgtgtacag cttcagcgct ccccggagga aat 33 
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<210> 160 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 160 

tgcagctgca tgtggatgca gccgtcagtg gcc 33 

<210> 161 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 161 

ggccactgac ggctgcatcc acatgcagct gca 33 

<210> 162 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 162 

atttcctccg gggagcgctg aagctgtaca cag 33 

<210> 163 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 163 

ctgtgtacag cttcagcgct ccccggagga aat 33 

<210> 164 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 164 

actgtcccag acaccgcagt taatttctat gcctg 35 



<210> 165 
<211> 35 
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<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 165 

caggcataga aattaactgc ggtgtctggg acagt 35 

<210> 166 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 166 

tgcagctgca tgtggatgca gccgtcagtg gcc 33 

<210> 167 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 167 

ggccactgac ggctgcatcc acatgcagct gca 33 

<210> 168 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 168 

atttcctccg gggagcgctg aagctgtaca cag 33 

<210> 169 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 169 

ctgtgtacag cttcagcgct ccccggagga aat 33 

<210> 170 

<211> 35 

<212> DNA 

<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: primer 

<400> 170 

actgtcccag acaccgcagt taatttctat gcctg 35 

<210> 171 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 171 

caggcataga aattaactgc ggtgtctggg acagt 35 

<210> 172 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial sequence: primer 

<400> 172 

agttaatttc tatgcctggg cgaggatgga ggtcg 35 

<210> 173 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 173 

cgacctccat cctcgcccag gcatagaaat taact 35 

<210> 174 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 174 

tgcagctgca tgtggatgca gccgtcagtg gcc 33 

<210> 175 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
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<400> 175 

ggccactgac ggctgcatcc acatgcagct gca 33 



<210> 176 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 176 

atttcctccg gggagcgctg aagctgtaca cag 33 

<210> 177 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 177 

ctgtgtacag cttcagcgct ccccggagga aat 33 

<210> 178 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 178 

actgtcccag acaccgcagt taatttctat gcctg 35 

<210> 179 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 179 

caggcataga aattaactgc ggtgtctggg acagt 35 

<210> 180 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 180 

agttaatttc tatgcctggg cgaggatgga ggtcg 35 
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<210> 181 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 181 

cgacctccat cctcgcccag gcatagaaat taact 35 

<210> 182 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 182 

gctgacactt tccgcgcact cttccgagtc tactc 35 

<210> 183 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 183 

gagtagactc ggaagagtgc gcggaaagtg tcagc 35 

<210> 184 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 184 

tgcagctgca tgtggatgca gccgtcagtg gcc 33 

<210> 185 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 185 

ggccactgac ggctgcatcc acatgcagct gca 33 



<210> 186 
<211> 33 
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<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 186 

atttcctccg gggagcgctg aagctgtaca cag 33 

<210> 187 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 187 

ctgtgtacag cttcagcgct ccccggagga aat 33 

<210> 188 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 188 

actgtcccag acaccgcagt taatttctat gcctg 35 

<210> 189 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 189 

caggcataga aattaactgc ggtgtctggg acagt 35 

<210> 190 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 190 

agttaatttc tatgcctggg cgaggatgga ggtcg 35 

<210> 191 

<211> 35 

<212> DNA 

<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 191 

cgacctccat cctcgcccag gcatagaaat taact 35 

<210> 192 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 192 

gctgacactt tccgcgcact cttccgagtc tactc 35 

<210> 193 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 193 

gagtagactc ggaagagtgc gcggaaagtg tcagc 35 

<210> 194 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 194 

ctccggggag cgctggcgct gtacacaggg ga 32 

<210> 195 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 195 

tcccctgtgt acagcgccag cgctccccgg ag 32 

<210> 196 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 
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<400> 196 

caaggaggcc gagaaaatca cgacgggctg t 31 



<210> 197 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 197 

acagcccgtc gtgattttct cggcctcctt g 31 

<210> 198 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 198 

actgcagctt gaatgagaaa atcactgtcc cagacac 37 

<210> 199 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 199 

gtgtctggga cagtgatttt ctcattcaag ctgcagt 37 

<210> 200 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 200 

aggccctgtt ggtcaaatct tcccagccgt g 31 

<210> 201 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 201 

cacggctggg aagatttgac caacagggcc t 31 
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<210> 202 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial sequence: primer 

<400> 202 

atttcctccg gggatggctg aagctgtaca cag 33 

<210> 203 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 203 

ctgtgtacag cttcagccat ccccggagga aat 33 

<210> 204 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 204 

agccgagtcc tggaggcggc cctcttggag gccaa 35 

<210> 205 

<211> 35 

<212> DNA 

<213> Artificial 
<220> 

<223> Description of Artificial sequence: primer 

<400> 205 

ttggcctcca agagggccgc ctccaggact cggct 35 

<210> 206 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 206 

agccgagtcc tggagagggc cctcttggag gccaa 35 



<210> 207 
<211> 35 
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<212> DNA 
<213> Artificial 



<220> 

<223> Description of 


Artificial 


Sequence: primer 






<400> 207 
ttggcctcca 


agagggccct 


ctccaggact 


cggct 






35 


<210> 208 
<211> 6059 
<212> DNA 
<213> Artificial 












<220> 

<223> Description of 


Artificial 


Sequence: plasmid 






<400> 208 
ctagagtcga 


cccgggcggc 


cgcttccctt 


tagtgagggt 


taatgcttcg 


agcagacatg 


ah 

OU 


ataagataca 


ttgatgagtt 


tggacaaacc 


acaactagaa 


tgcagtgaaa 


aaaatgcttt 


12U 


atttgtgaaa 


tttgtgatgc 


tattgcttta 


tttgtaacca 


ttataagctg 


caataaacaa 


loU 


gttaacaaca 


acaattgcat 


tcattttatg 


tttcaggttc 


agggggagat 


gtgggaggtt 


*>>i n 


ttttaaagca 


agtaaaacct 


ctacaaatgt 


ggtaaaatcc 


gataaggatc 


gatccgggct 




ggcgtaatag 


cgaagaggcc 


cgcaccgatc 


gcccttccca 


acagttgcgc 


agcctgaatg 


ocn 
5b\) 


gcgaatggac 


gcgccctgta 


gcggcgcatt 


aagcgcggcg 


ggtgtggtgg 


ttacgcgcag 




cgtgaccgct 


acacttgcca 


gcgccctagc 


gcccgctcct 


ttcgctttct 


tcccttcctt 


>1 OA 

480 


tctcgccacg 


ttcgccggct 


ttccccgtca 


agctctaaat 


cgggggctcc 


ctttagggtt 


C /I A 

b40 


ccgatttagt 


gctttacggc 


acctcgaccc 


caaaaaactt 


gattagggtg 


atggttcacg 


b00 


tagtgggcca 


tcgccctgat 


agacggtttt 


tcgccctttg 


acgttggagt 


ccacgttctt 


bbU 


taatagtgga 


ctcttgttcc 


aaactggaac 


aacactcaac 


cctatctcgg 


.4_.4_.4_ 

tctattcttt 


"7") A 


tgatttataa 


gggattttgc 


cgatttcggc 


ctattggtta 


aaaaatgagc 


tgatttaaca 


7 OA 

780 


aaaatttaac 


gcgaatttta 


acaaaatatt 


aacgcttaca 


atttcctgat 


gcggtatttt 


o4U 


ctccttacgc 


atctgtgcgg 


tatttcacac 


cgcatacgcg 


gatctgcgca 


gcaccatggc 


AAA 

9U0 


ctgaaataac 


ctctgaaaga 


ggaacttggt 


taggtacctt 


ctgaggcgga 


aagaaccagc 


QCA 

ybu 


tgtggaatgt 


gtgtcagtta 


gggtgtggaa 


agtccccagg 


ctccccagca 


ggcagaagta 


1020 


tgcaaagcat 


gcatctcaat 


tagtcagcaa 


ccaggtgtgg 


aaagtcccca 


ggctccccag 


1080 


caggcagaag 


tatgcaaagc 


atgcatctca 


attagtcagc 


aaccatagtc 


ccgcccctaa 


1140 


ctccgcccat 


cccgccccta 


actccgccca 


gttccgccca 


ttctccgccc 


catggctgac 


1200 


taattttttt 


tatttatgca 


gaggccgagg 


ccgcctcggc 


ctctgagcta 


ttccagaagt 


1260 


agtgaggagg 


cttttttgga 


ggcctaggct 


tttgcaaaaa 
Page 


gcttgattct 
80 


tctgacacaa 


1320 
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gagccaccat gattgaacaa gatggattgc acgcaggttc 


1380 


xccyyccycx 


Lyyyxyyaya 


ggctattcgg 


ctatgactgg 


gcacaacaga 


caatcggctg 


1440 


rtrtnatnrr 
CXCXydLyCC 


yccyxyxxcc 


ggctgtcagc 


gcaggggcgc 


ccggttcttt 


ttgtcaagac 


1 soo 

X J \J\J 


cyacc xy ull 


yyxycccxya 


atgaactgca 


ggacgaggca 


gcgcggctat 


cgtggctggc 


1S60 


Cdcydcyyy c 


y cxccxxycy 


cagctgtgct 


cgacgttgtc 


actgaagcgg gaagggactg 


1 fi?0 


gc xgcxax xg 


/~i /"1 /— /I -\ /~i +- »— 
ggcgaagxgc 


cggggcagga 


tctcctgtca 


tctcaccttg 


ctcctgccga 


1DOU 


ydddy Ld LLC 


dxcaxyycxy 


atgcaatgcg 


gcggctgcat 


acgcttgatc 


cggctacctg 


1 740 


CCCd LLCyaC 


CdCCddyCyd 


aacatcgcat 


cgagcgagca 


cgtactcgga 


tggaagccgg 


i roo 


LCXT.yT.CydL 


Ldyyaxydxc 


tggacgaaga 


gcatcagggg 


ctcgcgccag 


ccgaactgtt 


1 RfiO 

-LOUU 


CyCCdyyC lC 


aayycgcgca 


tgcccgacgg 


cgaggatctc 


gtcgtgaccc 


atggcgatgc 


i Q70 


cxgcxxgccg 


aaxaxcaxgg 


tggaaaatgg 


ccgcttttct 


ggattcatcg 


actgtggccg 




gctgggtgtg 


gcggaccgcx 


atcaggacat 


agcgttggct 


acccgtgata ttgctgaaga 


7040 


gcttggcggc 


gaaxgggcxg 


accgcttcct 


cgtgctttac 


ggtatcgccg 


ctcccgattc 


91 OO 
L 1UU 


gcagcgcatc 


gccxxcxaxc 


gccttcttga 


cgagttcttc 


tgagcgggac 


tctggggttc 


71 60 


yddd cyaccy 


accaaycyac 


gcccaacctg 


ccatcacgat 


ggccgcaata aaatatcttt 




axxxxcaxxa 


caxcxgxgxg 


ttggtttttt 


gtgtgaatcg 


atagcgataa 


ggatccgcgt 


??ao 

Z LO\J 


axyyxycacx 


cxcayxacdd 


tctgctctga 


tgccgcatag 


ttaagccagc 


cccgacaccc 


7340 


gccaacaccc 


gcxgacgcgc 


cctgacgggc 


ttgtctgctc 


ccggcatccg 


cttacagaca 


7AOO 


agctgtgacc 


gtctccggga 


gctgcatgtg 


tcagaggttt 


tcaccgtcat 


caccgaaacg 




cgcgagacga 


aagggcctcg 


tgatacgcct 


atttttatag 


gttaatgtca tgataataat 




ggxxxcxxag 


acgxcaggxg 


gcacttttcg 


gggaaatgtg 


cgcggaaccc 


ctatttgttt 




axttxxcxaa 


axacaxxcaa 


atatgtatcc 


gctcatgaga 


caataaccct gataaatgct 




xcaaxaaxax 


xgaaaaagga 


agagtatgag 


tattcaacat 


ttccgtgtcg 


cccttattcc 


7700 


cxxxxxxgcg 


gcaxxxxgcc 


ttcctgtttt 


tgctcaccca 


gaaacgctgg 


tgaaagtaaa 


7760 


ayaxycxyad 


gaxcagxxyg 


gtgcacgagt 


gggttacatc 


gaactggatc 


tcaacagcgg 


7R70 


xaayaxccxx 


gayayxxxxc 


gccccgaaga 


acgttttcca 


atgatgagca 


cttttaaagt 


7RRO 


xcxgctaxgx 


ggcgcggxax 


tatcccgtat 


tgacgccggg 


caagagcaac 


tcggtcgccg 


7QAH 

zyn u 


caxacacxax 


xcxcagaaxg 


acttggttga 


gtactcacca 


gtcacagaaa 


agcatcttac 




ggatggcatg 


acagtaagag 


aattatgcag 


tgctgccata 


accatgagtg 


ataacactgc 


3060 


ggccaactta 


cttctgacaa 


cgatcggagg 


accgaaggag 


ctaaccgctt 


ttttgcacaa 


3120 


catgggggat 


catgtaactc 


gccttgatcg 


ttgggaaccg 


gagctgaatg aagccatacc 


3180 


aaacgacgag 


cgtgacacca 


cgatgcctgt 


agcaatggca 
Page 
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ctacttactc 


tagcttcccg 


yLuaLaCl L La 


atanartfina 
aLa.yciL.Lyya 


Lyy ay yL,yya 


3300 


Taaagxxgca 


ggaccacttc tgcgctcggc 


c cXX r c c\r\cX 

LL L L L. L.y y L. L 


finrtnnttta 

yy l uyy i_ l Ld 


ttnrtnataa 
L Ly l Ly a Laa 


J J vlLI 


axxxyydyxL 


ggtgagcgtg ggtctcgcgg 


LaLLaL LyLa 


LjLaL Ly y y y l. 


ranatnnfaa 
Lay a Lyy l aa 


3420 


gcccxcccg x 


atcataatta 


tctacacgac 


yyyydy LLdg 


y LdaL id Ly y 


afnaarnaaa 
aLLjaaLyaaa 


3480 

J ~ L» V/ 


tagacaga xc 


actaaaataa 


gtgcctcact 


LJaLLaaLjLaL 


Lyy LddL. Ly l 


LdLJdLLddLj L 


3S40 


xxacxcaxax 


atactttaaa 


ttgatttaaa 


arttratttt 


taatttaaaa 
LddLLLdddd 


nnatrtannt 
y y d ll Lay y l 


3600 


gaagatcctt 


tttaataatc 


tcataaccaa 


ddlLLLLLdd 


eg Lydy l l l l 


Ly X LLLdL Ly 


3660 


agcg tcagac 


r rra taoaaa 


aaatcaaaao 


atrttrttna 


nziXrrXXXXX 
yd LUC LLL LL 


xxLLyLyLyL 




aatctgc xgc 


fTnraaaraa 

L tyLGuutuU 


aaaaaccacc 


y l. LdLLdy L.y 


nXnnXXXnXX 

y Lyy l l Ly l l 


Ly LLy y d Ltd 


3780 

J / OL» 


agagctacca 






xgyxxxcdgx 


dy dy cy Ldyd 


t arra a al - ar 
XdLLdddXdL 


3840 


tgttcttcta 


nx nX a nr mX 


ay l Layy Lv.a 


CCaC L ICaay 


aac xc xg Ldy 


rarrnrrtar 
LdLLyLLXdL 


3Q00 


atacctcgct 


V. Ly L L a a LV.V. 


Ly L LuLLuy L 


ggctgctgcc 


ag Lggcgaxd 


dgxcgxgxLx 


3Q60 
j you 


taccgggttg 


tjaL LLaayaL 


y a Lay l loll 


gga Lddggcg 


Ldy xyy l Lyy 


gcxgaacgyy 


40?0 


gggttcgtgc 




yL l Lyyay L.y 


aacgacc Lac 


accgaaexga 


gdXaCLXaLd 




gcgtgagcta 


LyciyaaayL.y 


LLuLyL L LLL 


^ /■» *^ ^ #t /™i /*« 
cgaagggaga 


aaggcggaCd 


gg xdxcLyyx 


A1 4.0 


aagcggcagg 


y LL.yyaaL.ay 


yayayLyLoL 


gagggagctt 


ccagggggaa 


aegcexgg xa 


A700 


tctttatagt 




XX CCKC C7iC CX 
L LLLJLLdLL L 


ctgact tgag 


cgxcgax x x x 


xg xgaxgexe 




gtcagggggg 


Ly y dy ll lci l 


yyada.daL.yL. 


cagcaacgcg 


gec l Lx Lxac 


gg xxccxggc 




cttttgctgg 


rrtt1-t-nr1-r 

IV.LLL LyLLV. 


aLaLyyL LL,y 


acaga tic l xc 


aaxaLxggcc 


axxageca xa 




ttattcattg 


yLLaLa LayL 


7KX 7k7K7\X C TKTkX 

aLaaaLLaaL 


attggctat l 


ggecaxxgea 


xacgxxgxax 




ctatatcata 


aXaXnXaraX 
a La Ly LuLa L 


XX 7lX 7KXX C\C\C 
LLaLdL Ly y L, 


tcatgLCcaa 


taxgaccgcc 


axgxxggcax 


a t;oo 


tgattat tga 


v. Lay l La l lci 


7KX 7kC\X 7K7KX C 7K 

a Lay LaaLLa 


+• ^ ^ rt /*i +■ 

atxacgggg l 


caxxagxxcd 


xagcLCdxax 


AO 


atggagttcc 


y l_y L LCIL.CILCI 


av. L LaL.y y La 


aatggcccgc 


cxggcxgacc 


nrrraarnar 
gCLCddLgdL 




ccccgcccat 


XnamXcaAX 
l y a v_ y LLaa l 


aa LyaLy La l 


g l tccca tag 


xaacgccaax 


agggdcxxxc 


/icon 


cattgacgtc 


aatgggtgga 


gtatttacgg 


taaac tgccc 


acx rggcagx 


acaxcaagxg 


4740 
*f / *r U 


tatcatatgc 


caagtccgcc 


ccctattgac 


gtcaatgacg 


gtaaaLggcc 


cgee rggcax 


4ROO 


tatgcccagt 


acatgacctt 


acgggacttt 


cc tact tggc 


ag xacaxcxa 


cgxaxxdyxc 


*tODU 


atcgctatta 


ccatggtgat 


gcggttttgg 


cagtacacca 


atgggcgtgg 


atagcggttt 


4920 


gactcacggg 


gatttccaag 


tctccacccc 


attgacgtca 


atgggagttt 


gttttggcac 


4980 


caaaatcaac 


gggactttcc 


aaaatgtcgt 


aacaactgcg 


atcgcccgcc 


ccgttgacgc 


5040 


aaatgggcgg 


taggcgtgta 


cggtgggagg 


tctatataag 


cagagctcgt 


ttagtgaacc 


5100 
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attgeggtag tttatcacag ttaaattget aacgeagtea 


fin 


yLycLLCLga 


CdCddCdyLC 


tcgaacttaa 


gctgcagtga 


ctctcttaag 


gtagccttgc 




agaag Lcgg l 


eg egayyede 


tgggcaggta 


agtatcaagg 


ttacaagaca 


ggtttaagga 


J--OU 


gdCCdd Ldy d 


ddCLy yy cl l 


gtcgagacag 


agaagactct 


tgcgtttctg 


ataggcacct 




at egg lc lid 


CLgdCd LCCd 


etttgecttt 


ctctccacag 


gtgtccactc 


ccagttcaat 


j*tUU 


LdCdgCTICL L 


aaggc cagag 


tacttaatac 


gactcactat 


aggctagect 


egagegegga 




gatgggggtg 


cacgaa rg lc 


ctgcctggct 


gtggcttctc 


ctgtccctgc 


tgtcgctccc 




re rgggccLC 


ccag lcc egg 


gcgccccacc 


acgcctcatc 


tgtgacagcc 


gagtcctgga 




gaggtaccLC 


+• +■ rt rt rt /~ y~ 

l eggaggeca 


aggaggcega 


gaatatcacg 


acgggctgtg 


ctgaacactg 




cage t tgaar 


gagaa tatca 


ctgtcccaga 


caccaaagtt 


aatttctatg 


cctggaagag 


j / uu 


gatggaggtc 


gggcagcagg 


ccgtagaagt 


ctggcagggc 


ctggccctgc 


tgteggaage 


j / DU 


tgtcctgegg 


ggccaggccc 


tgttggtcaa 


ctcttcccag 


ccgtgggagc 


ccctgcagct 




gcatgtggat 


aaagcegtea 


gtggccttcg 


cagcctcacc 


actctgcttc 


gggctctgcg 


5880 


ageccagaag 


gaagecatet 


cccctccaga 


tgcggcctca 


gctgctccac 


tccgaacaat 


5940 


cactgctgac 


actttccgca 


aactcttccg 


agtctactcc 


aatttcctcc 


ggggaaagct 


6000 


gaagctgtac 


acaggggagg 


twi_ LyectyyciL 


aggggaccat 


catcaccatc 


d.LdLLljdL 


6059 


<210> 209 
<211> 6059 
<212> DNA 
<213> Artificial 












<220> 

<223> Description of 


Art*i f i ri al 


Sequence: plasmid 






<400> 209 
ctagagtcga 


cccgggcggc 


cgcttccctt 


tagtgagggt 


taatgetteg 


agcagacatg 


bU 


ataagataca 


ttgatgagtt 


tggacaaacc 


acaactagaa 


tgcagtgaaa 


aaaatgcttt 


i on 
xcK) 


atttgtgaaa tttgtgatgc 


tattgettta 


tttgtaacca 


ttataagctg 


caataaacaa 


loU 


gttaacaaca 


acaattgeat 


tcattttatg 


tttcaggttc 


agggggagat 


gtgggaggtt 


__4U 


ttttaaagca 


agtaaaacct 


ctacaaatgt 


ggtaaaatcc 


gataaggatc 


gatceggget 




ggegtaatag 


egaagaggee 


cgcaccgatc 


gcccttccca 


acagttgege 


agectgaatg 


_>bU 


gcgaatggac 


gcgccctgta 


geggegcatt 


aagcgcggcg 


ggtgtggtgg 


ttacgcgcag 




cgtgaccgct 


acacttgcca 


gcgccctagc 


gcccgctcct 


ttegctttet 


tcccttcctt 


480 


tctcgccacg 


ttcgccggct 


ttccccgtca 


agctctaaat 


cgggggctcc 


ctttagggtt 


540 


ccgatttagt 


getttaegge 


acctcgaccc 


caaaaaactt 


gattagggtg 


atggttcacg 


600 


tagtgggcca tcgccctgat 


agacggtttt 


tcgccctttg 
Page 


acgttggagt 
83 


ccacgttctt 


660 
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4- -n ^tantona 

tad cay cy yd 


rtrttnttrr 
CtCL tytLCC 


aaaf~"t*nnaaf* 
dddL LyyddC 


ddL.dC LCddC 


La ll l v_y y 


trtattrttt 
LCLdLLCLLL 


770 


lyatLLaLaa 


yyyatttty c 


cgdtttcyy c 


r 1- a 1- 1- n n 1" t* a 
C LdL Lyy L Ld 


aaaaa-f-riarir* 

<x<x.ci<x<x Lyay l> 


tnatttaara 
Lyd L L LddCd 


/ ou 


-3 -a ^ a *r a a 


ycydd L L L Ld 


dLddddldLL 


ddLyL L LdLd 


a L L LLL LydL 


y cyy Ld L L L L 


OHy 


C ICC t LaCyC 


atctgtgcyg 


+ra+**r^^a/"a/" 
La t t LL.dL.dL 


cy cdLdcy cy 


yd lc Ly cy cd 


y edeed Lyyc 




/~ +■ *5 ^ ^ ^ ^ a /■* 
CigaaaladC 


c tc Lyaaaya. 


fin a a /"+"trin+" 

yyaacttyyt 


Lay y LdCCL L 


c Lydyy cy y d 


ddyddcedy c 




4- y~i 4- /-i /-^ -A — l 4- y*i 4- 

LQ LQQacl Ly L 


gtgtcagtta 


y-l/-1y-14-/" ,> l4-/ s l/"1'a -3 

gggtgtggaa 


ay tccccayy 


C LCCCCdy Cd 


rm/~a/iaa/i^a 

yy cayaay td 


1 090 


4- n y~ -\ — » -\ f~ "\ 4- 

tgcaaagcat 


gcatctcaat 


tagtcagcaa 


ccayy ty xyy 


aaan1~/~y*/~/~a 
dddy LCCCCd 


y yctccccay 


1 n°n 
xuou 


-~ — y-*| yw y- y- ^ ^ M 

caggcagaag 


tatgcaaagc 


atgcatctca 


at Lagtcagc 


a a^^a^an^^* 
ddCCd Ldg LC 


ccgcccctaa 


1 1 /in 


^— <4_ j# — ^r— y— y* m -4— 

ctccgcccat 


y» y* y* ^ y— y— y— +- m 

cccgccccta 


ac tccgccca 


gttccgccca 


r~ /~ r r"\ f c~ r- 

ttctccgccc 


catggctgac 




taattt tttt 


4-->4-4-4--»4-y~»/— -» 

tatttatgca 


gaggccgagg 


ccgcctcggc 


ctctgagcta 


ttccagaagt 


1 9 ah 
x^ou 


agtgaggagg 


y— 4-4-4-4-4-4-r-i/t-i 

ctt t tt tgga 


yi yi y~* y~ +» -a y« yi y» +■ 

ggcctaggct 


tttgcaaaaa 


gcttgattct 


tctgacacaa 


1 ^*?n 


cagtctcgaa 


cttaaggcta 


y* y* y* — \ y ^ 

gagccaccat 


gattgaacaa 


gatggattgc 


^ ^ /** 4- 4- ^» 
aegcaggtte 


IjoU 


tccggccgct 


tgggtggaga 


ggctattcgg 


ctatgactgg 


y^ y-» y^» y** ^ /*• ^ 

gcacaacaga 


y ^ ^ ^ y» y<i y* y» y- 

caateggctg 


X4 4U 


ctctgatgcc 


gccgtgttcc 


ggctg tcagc 


geaggggege 


/-/-y^/-i4-4-/-4-4-4. 

ccggttcttt 


4*+*n'^/~aar > ia/~ 

ttgtcaagac 


1 ^nn 

X jUU 


cgacctgtcc 


ggtgccctga 


atgaactgca 


ggacgaggca 


y** y^ y y^ y^ ^ ^ 

gegeggctat 


cgtggctggc 


X jDU 


cacgacgggc 


s-+ -A* -4- y» ^ +- -4— y* y- y« 

gttcct tgcg 


cage tg tget 


cgacgttgtc 


^— -4- y-* y* y— y* yt 

actgaagegg 


gaagggactg 


1 A*?n 


gctgctattg 


ggcgaagtgc 


eggggcagga 


tctcctgtca 


tctcaccttg 


y— -4— y» y yna y* y> ya 

c tcctgccga 


XboU 


gaaagtatcc 


atcatggctg 


atgcaatgcg 


geggctgeat 


aegcttgate 


y— m m y». m yfc y> ^ M 

cggctacctg 


1 ~7AC\ 
X/4U 


cccattcgac 


caccaagcga 


aacategcat 


egagegagea 


y"" y*< 4~ y* y« y^a *> 

cgtactcgga 


tggaagcegg 


XoUU 


tcttgtcgat 


caggatgatc 


tggacgaaga 


gcatcagggg 


ctcgcgccag 


y— y— y* i-\ ^ y» -4— y« X. •f— 

ccgaactgtt 


XoOU 


cgccaggctc 


aaggcgcgca 


tgcccgacgg 


cgaggatctc 


gtcgtgaccc 


-4» m /m y-» /m — \ ^ yj y* 

atggcgatgc 


1 Q*>n 


ctgcttgccg 


aatatcatgg 


tggaaaatgg 


ccgcttttct 


ggattcatcg 


y y<i -4— y« y« y- y- y« 

actgtggccg 


xyou 


gctgggtgtg 


y« yi yi y» y y* y» 

gcggaccgct 


atcaggacat 


agcgttggct 


accegtgata 


ttgetgaaga 




gcttggcggc 


gaatgggctg 


accgcttcct 


cgtgctttac 


ggtatcgccg 


ctcccgattc 


91 nn 


y* y* y* y« ^— A y* 

gcagcgcatc 


y«,y"^"+-+*y™4-'"^4-^ 

gcc Ltc tatc 


gect tct tga 


y— y-« m y^« y— <4— y* 

cgagttcttc 


tgagegggae 


4- 4- /~i /-1 /-1 y~i 4- 4* /- 

tctggggttc 


zxdu 


gaaatgaccg 


accaagcgac 


gcccaacctg 


ccatcacgat 


ggcegcaata 


-»-»-»4--i4-/-4-4-4- 

aaatatcttt 




attt tcatta 


catc tg tgtg 


ttggtttttt 


gtgtgaatcg 


-4- h-* y-« y« — +- — \ —\ 

atagegataa 


ggatccgcgt 


*>7Rn 


atggtgcact 


ctcagtacaa 


tetgetctga 


tgeegcatag 


ttaagecage 


cccgacaccc 


2340 


gccaacaccc 


gctgacgcgc 


cctgacgggc 


ttgtctgctc 


ccggcatccg 


cttacagaca 


2400 


agctgtgacc 


gtctccggga 


gctgcatgtg 


tcagaggttt 


tcaccgtcat 


caccgaaacg 


2460 


cgcgagacga 


aagggcctcg 


tgatacgect 


atttttatag 


gttaatgtca 


tgataataat 


2520 
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ggtttcttag 


acgtcaggtg gcacttttcg 


gggaaatgtg 


cgcggaaccc 


ctatttgttt 


2580 


atttttctaa 


atacattcaa atatgtatcc 


gctcatgaga 


caataaccct 


gataaatgct 


2640 


tcaataatat 


tgaaaaagga agagtatgag 


tattcaacat 


ttccgtgtcg 


cccttattcc 


2700 


cttttttgcg 


gcattttgcc ttcctgtttt 


tgctcaccca 


gaaacgctgg 


tgaaagtaaa 


2760 


agatgctgaa 


gatcagttgg gtgcacgagt 


gggttacatc 


gaactggatc tcaacagcgg 


2820 


taagatcctt 


gagagttttc gccccgaaga 


acgttttcca 


atgatgagca 


cttttaaagt 


2880 


tctgctatgt 


ggcgcggtat tatcccgtat 


tgacgccggg 


caagagcaac 


tcggtcgccg 


2940 


catacactat 


tctcagaatg acttggttga 


gtactcacca 


gtcacagaaa 


agcatcttac 


3000 


ggatggcatg 


acagtaagag aattatgcag 


tgctgccata 


accatgagtg 


ataacactgc 


3060 


ggccaactta 


cttctgacaa cgatcggagg 


accgaaggag 


ctaaccgctt 


ttttgcacaa 


3120 


catgggggat 


catgtaactc gccttgatcg 


ttgggaaccg 


gagctgaatg 


aagccatacc 


3180 


aaacgacgag 


cgtgacacca cgatgcctgt 


agcaatggca 


acaacgttgc 


gcaaactatt 


3240 


aactggcgaa 


ctacttactc tagcttcccg 


gcaacaatta 


atagactgga tggaggcgga 


3300 


taaagttgca 


ggaccacttc tgcgctcggc 


ccttccggct 


ggctggttta ttgctgataa 


3360 


atctggagcc 


ggtgagcgtg ggtctcgcgg 


tatcattgca 


gcactggggc 


cagatggtaa 


3420 


gccctcccgt 


atcgtagtta tctacacgac 


ggggagtcag 


gcaactatgg 


atgaacgaaa 


3480 


tagacagatc 


gctgagatag gtgcctcact 


gattaagcat 


tggtaactgt 


cagaccaagt 


3540 


ttactcatat 


atactttaga ttgatttaaa 


acttcatttt 


taatttaaaa 


ggatctaggt 


3600 


gaagatcctt 


tttgataatc tcatgaccaa 


aatcccttaa 


cgtgagtttt 


cgttccactg 


3660 


agcgtcagac 


cccgtagaaa agatcaaagg 


atcttcttga 


gatccttttt 


ttctgcgcgt 


3720 


aatctgctgc 


ttgcaaacaa aaaaaccacc 


gctaccagcg 


gtggtttgtt 


tgccggatca 


3780 


agagctacca 


actctttttc cgaaggtaac 


tggcttcagc 


agagcgcaga 


taccaaatac 


3840 


tgttcttcta 


gtgtagccgt agttaggcca 


ccacttcaag 


aactctgtag 


caccgcctac 


3900 


atacctcgct 


ctgctaatcc tgttaccagt 


ggctgctgcc 


agtggcgata agtcgtgtct 


3960 


taccgggttg 


gactcaagac gatagttacc 


ggataaggcg 


cagcggtcgg 


gctgaacggg 


4020 


gggttcgtgc 


acacagccca gcttggagcg 


aacgacctac 


accgaactga gatacctaca 


4080 


gcgtgagcta 


tgagaaagcg ccacgcttcc 


cgaagggaga 


aaggcggaca 


ggtatccggt 


4140 


aagcggcagg 


gtcggaacag gagagcgcac 


gagggagctt 


ccagggggaa 


acgcctggta 


4200 


tctttatagt 


cctgtcgggt ttcgccacct 


ctgacttgag 


cgtcgatttt 


tgtgatgctc 


4260 


gtcagggggg 


cggagcctat ggaaaaacgc 


cagcaacgcg 


gcctttttac 


ggttcctggc 


4320 


cttttgctgg 


ccttttgctc acatggctcg 


acagatcttc 


aatattggcc attagccata 


4380 


ttattcattg 


gttatatagc ataaatcaat 


attggctatt 
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LLdLd LLdLd 


atatntarat ttaf attfinr 
dLdLy LdLdL LLdLdLLyyL 






a ty l Ly y La l 


4500 


-t-na1-1-a1-1-ria 
t(jdLLd L Lyd 


rtanttatta atantaatra 
Ltdy LLdLLd dLdy IddLLd 


a i_ Lav.yyyy u 


r* a. 1" 1" a. 0, 1" T r a 
*~ci l Lay l Lv.a 


tanfrratat 

La.yL.H_Cl LCIL 


4560 

*T J \I\J 


axy ydy l tec 


nrnttarata a /~1-t*a fon^a 
yL.yLLdL.dLd dLLLdLyy La 


aatnnrrror 


cTncirTnacc 

v- Ly y l LyaLL 


nrrraa rna r 

yLLLQClLyQL 


4620 


CLLLyLLLdL 


tnarntraat a atria /~n^a1" 
Lydi.yLi.ddL ddiydLy LdL 




i_ciciv_yi_v.cici l 


annnarl'1'lT 
ayyy aL l l ll 


4680 


Cdi xgacgxc 


ddtyyy Lyyd yxaxccdcyy 


taaartnrrr 

LuCldV. LyLLL 


arttfinrant 
dv. l Lyyi_dy l 


aratraantn 
dL.d LLddy Ly 


4740 


XdXCaXaXgC 


CddgXCCyCC LLLLdliydL 


ntraatnarn 
y LLddiyd^y 


ntaaatnnrr 
y Lddd l y y ll 


LyLL Ly y Ld l 


4800 

tOVv 


LdLyCCCdgL 


dCdigdCLLL dCgggdCLLL 


LLLdLLLyyL 


antaratrta 
dy LdL.dLL.Ld 


cy Ld L Ldy LC 


4R60 


-» -4- /~1 /~ 4- -5 -4- 4- 

dLCyC Ldl Ld 


ccaxggxgax gcggxxxxyy 


rantararra 
Ldy LdLdLLd 


axgggcgxgg 


atanrnnttt 

d Ldy cyy l l l 


4Q70 


gac xcacggg 


gaxxxccaag xcxccacccc 


d L LydL>y LLd 


d Ly yy dy l l l 


y l l l Lyycdc 




CddddlCddC 


gggaexxxec aaaaxgxcgL 


ddLddLLy Ly 


d L L.y L.L. L.y L. L. 


rrnttnarnr 

ccyLLydcyc 


5040 


aaatgggcgg 


taggcgtgta cggtgggagg 


LC LdLdLddg 


cagagc xcg L 


4- 4- ^ y~i 4- /~1 -a ^ f f 

xxayxyddcc 


jlUU 


g xcaga xcac 


xagaagcxxx axxgcggxag 


L L LdLCdCdy 


ttaaattnrt 
L Lddd c Ly L. L 


a a/~n/"ari't"/~a 
ddCy Cdy LCd 


J 1DU 


g tget xcxga 


cacaacagxc xcgaacxxaa 


gc xgcag rgd 


/~4-^~4-^4-4--a a« 

C LC LC L Lddy 


yxdyccLcyc 




agaagxxggx 


cgxgaggcac xgggcdggxa 


ay La LCddyy 


t^araanara 
LCdCddydCd 


nnttf aanna 

gyxxxddyyd 


J lOU 


gaccaataga 


aacLgggctt gxcgagacag 


agaagac lcl 


4-^|^»/«|-f-4-4-/-4-/^ 

xgcg l l xcxg 


dXdyy CdCCX 




attggtctta 


ctgacatcca ctLLgccLtL 


ctctccacag 


gxgxccacxc 


ccagxxcaax 


^400 


xacagcxcxx 


aaggcxagag LdCLiddLdC 


gdC ICdL Ld L 


aggcxdgccx 


egagegegyd 


J*tOU 


gatgggggtg 


cacgaatgLC CLgccLggcL 


g rggc l lc lc 


/-4-/-t4-/~/~/~4-/-i^- 

cxgxcccxgc 


xgxcy cxccc 




tctgggcctc 


ccagLCCLgg gcgccccacc 


aegee Lcarc 


xgxgacagcc 


gay lcl xy yd 


^ ^80 


gagg tacc tc 


t tggaggeca aggaggcega 


gaa Latcacg 


acgggcxgxa 


dxgaddcexy 




cagexxgaax 


gagaataLca CLgxcccaga 


caccaaag l L 


aaxxxcxaxg 


ccxyyddy dy 


J I UL» 


y» m -A- y- y»* y- y- .A— y- 

gatggaggtc 


gggcagcagg ccgLagaagL 


c xggcagggc 


cxggcccxgc 


xyxcyyddy c 


^7fiO 
J / DU 


tgtcctgegg 


ggccaggccc tgttggtcaa 


ctcttcccag 


ccgtgggagc 


ccctgcagct 


5820 


gcatgtggat 


aaagcegtea gtggccttcg 


cagcctcacc 


actctgcttc 


gggctctgcg 


5880 


ageccagaag 


gaagecatet cccctccaga 


tgcggcctca 


gctgctccac 


tccgaacaat 


5940 


cactgctgac 


actttccgca aactcttccg 


agtctactcc 


aatttcctcc 


ggggaaagct 


6000 


gaagctgtac 


acaggggagg cctgcaggac 


aggggaccat 


catcaccatc 


accattgat 


6059 



<210> 210 

<211> 6059 

<212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence: plasmid 
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<400> 210 
ctagagtcga 


cccgggcggc 


cgc T.LCCC L L 


tagigagggt 


Lad Ly L L Ll.y 


ayLayaLd Ly 


DU 


ataagataca 


■f-+'/"'|-3"t"/" - |'30't~'t~ 

l xga tgag l l 


LgydCdddCC 


acaac tagad 


Lgcdy lyddd 


dddd Ly v- L L L 




atttgtgaaa 


tttgtgatgc 


tattgct tta 


tttgtaacca 


l ta xaagc xg 


^aa^aaa/~ao 


loU 


gttaacaaca 


acaattgcat 


-4-/ \ -i- -t- 4 \ -*- /~t 

tcatt ttatg 


tttcaggttc 


agggggagat 


gtgggaggtt 




ttttaaagca 


agtaaaacct 


ctacaaatgt 


ggtaaaatcc 


gataaggatc 


gatccgggcL 




ggcgtaatag 


cgaagaggcc 


cgcaccgatc 


gcccttccca 


acagttgcgc 


agcc tgaatg 




gcgaatggac 


gcgccctgta 


gcggcgcatt 


aagcgcggcg 


ggtgtggtgg 


ttacgcgcag 




cgtgaccgct 


acacttgcca 


gcgccctagc 


gcccgctcct 


ttcgctttct 


tcccttcctt 


4oU 


tctcgccacg 


ttcgccggct 


ttccccgtca 


agctctaaat 


cgggggctcc 


ctttagggtt 




ccgatttagt 


gctttacggc 


acctcgaccc 


caaaaaactt 


gattagggtg 


atggttcacg 


bOO 


tagtgggcca 


tcgccctgat agacggtttt 


tcgccctttg 


acgttggagt 


ccacgttctt 


bbU 


taatagtgga 


ctcttgttcc 


aaactggaac 


aacactcaac 


cctatctcgg 


tctattcttt 




tgatttataa 


gggattttgc 


cgatttcggc 


ctattggtta 


aaaaatgagc 


tgatttaaca 


7QA 

/oU 


aaaatttaac 


gcgaatttta acaaaatatt 


aacgcttaca 


atttcctgat 


gcggtatttt 


o4U 


ctccttacgc 


atctgtgcgg 


tatttcacac 


cgcatacgcg 


gatctgcgca 


gcaccatggc 


yuu 


ctgaaataac 


ctctgaaaga 


ggaacttggt 


taggtacctt 


ctgaggcgga 


aagaaccagc 


ybu 


tgtggaatgt 


gtgtcagtta 


gggtgtggaa 


agtccccagg 


ctccccagca 


ggcagaagta 


1U*:U 


tgcaaagcat 


gcatctcaat 


tagtcagcaa 


ccaggtgtgg 


aaagtcccca 


ggctccccag 


lOoO 


caggcagaag 


tatgcaaagc 


atgcatctca 


attagtcagc 


aaccatagtc 


ccgcccctaa 


114U 


ctccgcccat 


cccgccccta 


actccgccca 


gttccgccca 


ttctccgccc 


catggctgac 




taattttttt 


tatttatgca gaggccgagg 


ccgcctcggc 


ctctgagcta 


ttccagaagt 


1 OCA 

1/bU 


agtgaggagg 


cttttttgga ggcctaggct 


tttgcaaaaa 


gcttgattct 


tctgacacaa 




cagtctcgaa 


cttaaggcta gagccaccat 


gattgaacaa 


gatggattgc 


acgcaggttc 


1 D OA 


tccggccgct 


tgggtggaga ggctattcgg 


ctatgactgg 


gcacaacaga 


caatcggctg 


144U 


ctctgatgcc 


gccgtgttcc 


ggctgtcagc 


gcaggggcgc 


ccggttcttt 


ttgtcaagac 


1!>UU 


cgacctgtcc 


ggtgccctga 


atgaactgca 


ggacgaggca 


gcgcggctat 


cgtggctggc 


1 C CA 

IbbO 


cacgacgggc 


gttccttgcg 


cagctgtgct 


cgacgttgtc 


actgaagcgg 


gaagggactg 


1620 


gctgctattg 


ggcgaagtgc 


cggggcagga 


tctcctgtca 


tctcaccttg 


ctcctgccga 


1680 


gaaagtatcc 


atcatggctg 


atgcaatgcg 


gcggctgcat 


acgcttgatc 


cggctacctg 


1740 


cccattcgac 


caccaagcga 


aacatcgcat 


cgagcgagca 


cgtactcgga 


tggaagccgg 


1800 


tcttgtcgat 


caggatgatc 


tggacgaaga 


gcatcagggg 
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ctcgcgccag 
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ccgaactgtt 
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cy LLdy y l ll 


aannmrnra 

ddyycyLyLd 


LyLLv_ycii-yy 


ma final* ct c 


ntrntnarrr 


dLyyL.ya.Lyv. 


1920 


cxycxxgccg 


ddidiLd Lyy 


tnnaa a atnn 
Lyy ddcici Ly y 


rrnrttttrt 


nnattratrn 


aLLy Lv^yLLy 


1980 


gctgggtgxg 


ycyydccyLL 


at rannarat 


afirnftnnrt* 
cty L.y l Lyy l l 


arrrntnata 

a.H_v_y Lyct Let 


ttnrtnaana 
LiyL Ly day a 


2040 


gcxxggcggc 


gaatgggctg 


accgcttcct 


rntnrtttar 
Ly uy l, l l lql 


nntatrnrrn 
yy LciLL.yL,L.y 


L ILLLyaL LL 


2100 


gcay cy cdxc 


gccttctatc 


gccttcttga 


rnanttrttr 
L.yciy L LL L LL 


Lydy LyyydL 


ll Ly y y y l ll 


2160 


gaaa xgaccg 


accaagcgac 


gcccaacctg 


LLdLLdLydL 


nnrr nraata 

yyLLyLddLd 


aaatatrttt 
ddd Ld LL L L L 


2220 


attttCaLLa 


catctgtgtg 


ttggtttttt 


y uy cy dd LLy 


atanrnataa 
d Ldy Ly d Ldd 


yyd LLLy cy L 


22R0 


axgg Lgcacx 


ctcagtacaa tctgctctga 


xyLcycdLdy 


ttaanrranr 
L Lddy LLdy L 


LLLydLdLLL 


2^40 


gccaacaccc 


gctgacgcgc 


cctgacgggc 


XXgXCXgCXC 


ccggcdLCcg 


CXXdCdy dCd 




agctgtgacc 


gtctccggga gctgcatgtg 


xcagagyxxx 


LCdCCg LCdL 


CdCCydddLy 




cgcgagacga 


aagggcctcg 


tgatacgcct 


a X X X X Ld Xdy 


z~i -t- -♦- ^ -3 ■♦- /~i ■♦- ^- ^ 
y L Ldd T.y Ltd 


XydLddLddL 




ggtttcttag 


acgtcaggtg 


gcacttttcg 


gggaaaxgxg 


cgcggaaccc 


cxaxxxgxxx 


? Ran 


atttttctaa 


atacattcaa 


atatgtatcc 


gc xca xgaga 


CddtddCCCL 


y dXdddXgCX 




tcaaxaaxax 


tgaaaaagga 


agagtatgag 


LdtlCddCdl 


l Lccg Ly Ley 


LLLLtdLLLL 


7700 
^ / L/U 


cttttttgcg 


gcattttgcc 


ttcctgtttt 


tgctcaccca 


gaaacgctgg 


XgdddgXddd 




agatgctgaa 


gatcagttgg 


gtgcacgagt 


ggg l LdCd lc 


gddCLggd lc 


xcddcdycyy < 




taagatcctt 


gagagttttc gccccgaaga 


acgxxxxcca 


dLyd Lgagcd 


rttttaaant 
CXXXXaddyX 


cOOU 


tctgctatgt 


ggcgcggtat 


tatcccgtat 


tgacgccggg 


caagagcaac 


xcggxcgccg 




catacactat 


tctcagaatg 


acttggttga 


g tactcacca 


g rcacagaaa 


agcdxcxxdc 


^OOO 


ggatggcatg 


acagtaagag 


aattatgcag 


Lgctgccata 


acedtgay rg 


axaacacxgc 


^O^O 


ggccaactta 


cttctgacaa 


cgatcggagg 


accgaaggag 


CLaaccgcLL 


XXXXgCdCdd 


^1 90 


catgggggat 


catgtaactc 


gccttgatcg 


xxgggaaccg 


gagcrgaa xg 


~\ —i ft £~" f "5 ^ ^ M~ 

dcigccdxacc 


^1 ftO 


aaacgacgag 


cgtgacacca 


cgatgcctgt 


agcaaxggca 


dCddcg l xgc 


gCdddCXdXX 




aactggcgaa 


ctacttactc 


tagcttcccg 


gcaacddLLd 


axagacxgga 


xggagy egga 


^ 300 


taaagttgca 


ggaccacttc 


tgcgctcggc 


cct tccggct 


ggcxggxxxa 


-4— n f- •*- y-m -t -4- -t -1 

xtgcLga xaa 


^ ^^O 


atctggagcc 


ggtgagcgtg 


ggtctcgcgg 


tatcatLgca 


gcactggggc 


cdgdxygxdd 




gccctcccgt 


atcgtagtta tctacacgac 


9999 a 9^ ca 9 


gcddcxdxyy 


dXy ddLy ddd 


jH-OU 


tagacagatc 


gctgagatag 


gtgcctcact 


gattaagcat 


tggtaactgt 


cagaccaagt 


3540 


ttactcatat 


atactttaga ttgatttaaa 


acttcatttt 


taatttaaaa 


ggatctaggt 


3600 


gaagatcctt 


tttgataatc 


tcatgaccaa 


aatcccttaa 


cgtgagtttt 


cgttccactg 


3660 


agcgtcagac 


cccgtagaaa 


agatcaaagg 


atcttcttga 


gatccttttt 


ttctgcgcgt 


3720 
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aatctgctgc 


ttgcaaacaa 


aaaaaccacc 


gctaccagcg 


gtggtttgtt 


tgccggatca 


3780 


agagctacca 


actctttttc 


cgaaggtaac 


tggcttcagc 


agagcgcaga 


taccaaatac 


3840 


tgttcttcta 


gtgtagccgt 


agttaggcca 


ccacttcaag 


aactctgtag 


caccgcctac 


3900 


atacctcgct 


ctgctaatcc 


tgttaccagt 


ggctgctgcc 


agtggcgata 


agtcgtgtct 


3960 


taccgggttg 


gactcaagac 


gatagttacc 


ggataaggcg 


cagcggtcgg 


gctgaacggg 


4020 


gggttcgtgc 


acacagccca 


gcttggagcg 


aacgacctac 


accgaactga 


gatacctaca 


4080 


gcgtgagcta 


tgagaaagcg 


ccacgcttcc 


cgaagggaga 


aaggcggaca 


ggtatccggt 


4140 


aagcggcagg 


gtcggaacag 


gagagcgcac 


gagggagctt 


ccagggggaa 


acgcctggta 


4200 


tctttatagt 


cctgtcgggt 


ttcgccacct 


ctgacttgag 


cgtcgatttt 


tgtgatgctc 


4260 


gtcagggggg 


cggagcctat 


ggaaaaacgc 


cagcaacgcg 


gcctttttac 


ggttcctggc 


4320 


cttttgctgg 


ccttttgctc 


acatggctcg 


acagatcttc 


aatattggcc 


attagccata 


4380 


ttattcattg 


gttatatagc 


ataaatcaat 


attggctatt 


ggccattgca 


tacgttgtat 


4440 


ctatatcata 


atatgtacat 


ttatattggc 


tcatgtccaa 


tatgaccgcc 


atgttggcat 


4500 


tgattattga 


ctagttatta 


atagtaatca 


attacggggt 


cattagttca 


tagcccatat 


4560 


atggagttcc 


gcgttacata 


acttacggta 


aatggcccgc 


ctggctgacc 


gcccaacgac 


4620 


ccccgcccat 


tgacgtcaat 


aatgacgtat 


gttcccatag 


taacgccaat 


agggactttc 


4680 


cattgacgtc 


aatgggtgga 


gtatttacgg 


taaactgccc 


acttggcagt 


acatcaagtg 


4740 


tatcatatgc 


caagtccgcc 


ccctattgac 


gtcaatgacg 


gtaaatggcc 


cgcctggcat 


4800 


tatgcccagt 


acatgacctt 


acgggacttt 


cctacttggc 


agtacatcta 


cgtattagtc 


4860 


atcgctatta 


ccatggtgat 


gcggttttgg 


cagtacacca 


atgggcgtgg 


atagcggttt 


4920 


gactcacggg 


gatttccaag 


tctccacccc 


attgacgtca 


atgggagttt 


gttttggcac 


4980 


caaaatcaac 


gggactttcc 


aaaatgtcgt 


aacaactgcg 


atcgcccgcc 


ccgttgacgc 


5040 


aaatgggcgg 


taggcgtgta 


cggtgggagg 


tctatataag 


cagagctcgt 


ttagtgaacc 


5100 


gtcagatcac 


tagaagcttt 


attgcggtag 


tttatcacag 


ttaaattgct 


aacgcagtca 


5160 


gtgcttctga 


cacaacagtc 


tcgaacttaa 


gctgcagtga 


ctctcttaag 


gtagccttgc 


5220 


agaagttggt 


cgtgaggcac 


tgggcaggta 


agtatcaagg 


ttacaagaca 


ggtttaagga 


5280 


gaccaataga 


aactgggctt 


gtcgagacag 


agaagactct 


tgcgtttctg 


ataggcacct 


5340 


attggtctta 


ctgacatcca 


ctttgccttt 


ctctccacag 


gtgtccactc 


ccagttcaat 


5400 


tacagctctt 


aaggctagag 


tacttaatac 


gactcactat 


aggctagcct 


cgagcgcgga 


5460 


gatgggggtg 


cacgaatgtc 


ctgcctggct 


gtggcttctc 


ctgtccctgc 


tgtcgctccc 


5520 


tctgggcctc 


ccagtcctgg 


gcgccccacc 


acgcctcatc 


tgtgacagcc 


gagtcctgga 


5580 


gaggtacctc 


ttggaggcca 


aggaggccga 


gaatatcacg 
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cagcttgaat gagaatatca 


c ig rcccaga 


caccgacgtt aatttctatg 


cc xggaagag 


> /uu 


gatggaggtc gggcagcagg 


ccgragaag t 


ctggcagggc 


ctggccctgc 


Lg rcggaagc 


j / DU 


tgtcctgcgg 


ggccaggccc 


tgttggtcaa 


ctcttcccag 


ccgtgggagc 


ccctgcagct 


5820 


gcatgtggat 


aaagccgtca 


gtggccttcg 


cagcctcacc 


actctgcttc 


gggctctgcg 


5880 


agcccagaag 


gaagccatct 


cccctccaga 




nrtnrtrrar 

y L. Ly V, LLLdL 


tccgaacaat 


5940 


cactgctgac 


actttccgca 


aactcttccg 


agtctactcc 


aatttcctcc 


ggggaaagct 


6000 


gaagctgtac 


acaggggagg 


cctgcaggac 


aggggaccat 


catcaccatc 


accattgat 


6059 


<210> 211 
<211> 6059 
<212> DNA 
<213> Artificial 












<220> 

<223> Description of 


Artificial 


Sequence: plasmid 






^AOfK 711 

ctagagtcga 


cccgggcggc 


cgcttccctt 


tagtgagggt 


taatgcttcg 


agcagacatg 


bO 


ataagataca 


ttgatgagtt 


tggacaaacc 


acaactagaa 


tgcagtgaaa 


aaaatgcttt 


1 *>A 

120 


atttgtgaaa 


tttgtgatgc 


tattgcttta 


tttgtaacca 


ttataagctg 


caataaacaa 


1 OA 

180 


gttaacaaca 


acaattgcat 


tcattttatg 


tttcaggttc 


agggggagat 


gtgggaggtt 


240 


ttttaaagca 


agtaaaacct 


ctacaaatgt 


ggtaaaatcc 


gataaggatc 


gatccgggct 


O A A 

300 


ggcgtaatag 


cgaagaggcc 


cgcaccgatc 


gcccttccca 


acagttgcgc 


agcctgaatg 


D £ A 

360 


gcgaatggac 


gcgccctgta 


gcggcgcatt 


aagcgcggcg 


ggtgtggtgg 


ttacgcgcag 


420 


cgtgaccgct 


acacttgcca 


gcgccctagc 


gcccgctcct 


ttcgctttct 


tcccttcctt 


4 OA 

480 


tctcgccacg 


ttcgccggct 


ttccccgtca 


agctctaaat 


cgggggctcc 


ctttagggtt 


540 


ccgatttagt 


gctttacggc 


acctcgaccc 


caaaaaactt 


gattagggtg 


atggttcacg 


600 


tagtgggcca 


tcgccctgat 


agacggtttt 


tcgccctttg 


acgttggagt 


ccacgttctt 


CC A 

fobO 


taatagtgga 


ctcttgttcc 


aaactggaac 


aacactcaac 


cctatctcgg 


tctattcttt 


720 


tgatttataa 


gggattttgc 


cgatttcggc 


ctattggtta 


aaaaatgagc 


tgatttaaca 


780 


aaaatttaac 


gcgaatttta 


acaaaatatt 


aacgcttaca 


atttcctgat 


gcggtatttt 


840 


ctccttacgc 


atctgtgcgg 


tatttcacac 


cgcatacgcg 


gatctgcgca 


gcaccatggc 


900 


ctgaaataac 


ctctgaaaga 


ggaacttggt 


taggtacctt 


ctgaggcgga 


aagaaccagc 


960 


tgtggaatgt 


gtgtcagtta 


gggtgtggaa 


agtccccagg 


ctccccagca 


ggcagaagta 


1020 


tgcaaagcat 


gcatctcaat 


tagtcagcaa 


ccaggtgtgg 


aaagtcccca 


ggctccccag 


1080 


caggcagaag 


tatgcaaagc 


atgcatctca 


attagtcagc 
Page 


aaccatagtc 
90 


ccgcccctaa 


1140 





LLLyLLLL La 


10165-022-999 (substitute - 6-16-08) .txt 
actccgccca gttccgccca ttctccgccc catggctgac 


1200 


Lad L L L L L L L 


LdL L Ld Ly La 


gaggccgagg 


ccgcctcggc 


ctctgagcta 


ttccagaagt 


1260 


ay Ly dyydyy 


r 1-1" 1" 1~ t" 1" n n 7\ 


ggcctaggct 


tttgcaaaaa 


gcttgattct 


tctgacacaa 


1320 


rantrtrnaa 
Lay LCLtydd 


r ttaannrta 
L L LddyyL Ld 


gagccaccat 


gattgaacaa 


gatggattgc 


acgcaggttc 


1380 


Lccyy ccy cl 


tnnntnnana 

LyyyLyydyd 


ggctattcgg 


ctatgactgg 


gcacaacaga 


caatcggctg 


1440 


C LC Lyd Ly CC 


yLLyLyLLLL. 


ggctgtcagc 


gcaggggcgc 


ccggttcttt 


ttgtcaagac 


1500 


CgdCCLgLCC 


yy Ly lll Lyd 


atgaactgca 


ggacgaggca 


gcgcggctat 


cgtggctggc 


1560 

JL J \J\J 


cacgacgggc 


g l lcc LLgcy 


cagctgtgct 


cgacgttgtc 


actgaagcgg 


gaagggactg 


1620 


gc LyCLaL Ly 


yy cyddy Ly l 


cggggcagga 


tctcctgtca 


tctcaccttg 


ctcctgccga 


1680 


ydddgLd LCC 


dLCdLggcLg 


atgcaatgcg 


gcggctgcat 


acgcttgatc 


cggctacctg 


1 740 

1/ TV 


CCCdL LCydC 


/- -5 ^- /~ -*> -\ r~\ f~ r~y 

CdCCddgcgd 


aacatcgcat 


cgagcgagca 


cgtactcgga 


tggaagccgg 


1 800 


lC l Ly xcy a l 


cagga cgacc 


tggacgaaga 


gcatcagggg 


ctcgcgccag 


ccgaactgtt 


1 860 


cgccaggc lc 


ddggcgcgcd 


tgcccgacgg 


cgaggatctc 


gtcgtgaccc 


atggcgatgc 


1 Q70 


CLgcLLgccg 


ddLd LCdLgg 


tggaaaatgg 


ccgcttttct 


ggattcatcg 


actgtggccg 


1 Q80 


gctgggtgtg 


gcggdccgcL 


atcaggacat 


agcgttggct 


acccgtgata 


ttgctgaaga 


2040 


gcttggcggc 


gad LgggcLg 


accgcttcct 


cgtgctttac 


ggtatcgccg 


ctcccgattc 


?ioo 


gcdgcgcdLC 


gCCLLC LdLC 


gccttcttga 


cgagttcttc 


tgagcgggac 


tctggggttc 


?i fin 


gddd Lgdccg 


dCCddgcgdC 


gcccaacctg 


ccatcacgat 


ggccgcaata 


aaatatcttt 




aLLLlCalLQ 


CdLC LgLg Lg 


ttggtttttt 


gtgtgaatcg 


atagcgataa 


ggatccgcgt 


7780 


dLgg LgcdCL 


CLCdgLdCdd 


tctgctctga 


tgccgcatag 


ttaagccagc 


cccgacaccc 


7340 


gccddCdCcc 


gc Lgacgcgc 


cctgacgggc 


ttgtctgctc 


ccggcatccg 


cttacagaca 


7400 


agctgtgacc 


+ ^ ^ ^ f r% rA f% ^ 

g tCLCcggga 


gctgcatgtg 


tcagaggttt 


tcaccgtcat 


caccgaaacg 


j a fin 


cgcgagacga 


ddgggccLcg 


tgatacgcct 


atttttatag 


gttaatgtca 


tgataataat 


LjLKJ 


gg Li LCLLdy 


dcyLCdyy Ly 


gcacttttcg 


gggaaatgtg 


cgcggaaccc 


ctatttgttt 


c. jOv 


all L L LC Lad 


dLdLdL LCdd 


atatgtatcc 


gctcatgaga 


caataaccct 


gataaatgct 


?fi4n 


LCdd Ldd LdL 


Lgdddddggd 


agagtatgag 


tattcaacat 


ttccgtgtcg 


cccttattcc 


L. i \J\J 


c LL L L Lxgcg 


"t~ "t~ "t~ "t~ /"i 

gCdL LL Lgcc 


ttcctgtttt 


tgctcaccca 


gaaacgctgg 


tgaaagtaaa 


?7fiO 


dgargc rgdd 


gaccdg L Lgg 


gtgcacgagt 


gggttacatc 


gaactggatc 


tcaacagcgg 




taagatcctt 


gagagttttc 


gccccgaaga 


acgttttcca 


atgatgagca 


cttttaaagt 


2880 


tctgctatgt 


ggcgcggtat 


tatcccgtat 


tgacgccggg 


caagagcaac 


tcggtcgccg 


2940 


catacactat 


tctcagaatg 


acttggttga 


gtactcacca 


gtcacagaaa 


agcatcttac 


3000 


ggatggcatg 


acagtaagag 


aattatgcag 


tgctgccata 
Page 


accatgagtg 
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ataacactgc 


3060 
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ggccddL L La 


v. L LL LgdCdd 


cga tcggagg 


d^Lyddyyay 


CtddCCy L L L 


ffttnraraa 

ttttgcacaa 




catgggggat 


v. a l_g LddC tC 


St /""■ s~ "t~ "1" SI "5 S - St 

gccttgatcg 


^tgggaaccg 


gage tydd tg 


aagccatacc 


jlOU 


dadi.ydi.yciy 


v_y LydLdLLd 


cgatgccty l 


dy Ldd ty gLd 


dCddLy L Ly C 


nra -t 3 s~ -♦- -t ■♦- ■♦- 
y CdddC Ld L L 




-l^s^^-s'lsts-s-l-n-^ 

daCtgycydd 


ctacttactc 


tagcttcccg 


gcaacaatta 


n^n/ns*+Tisn 

atagactgga 


+- st st t st st s~ st st t 

tggaggcgga 




LdddQ LXgCd 


Sl/"i - ^s-s--lS"-l-4-s~ 

ggaccacttc 


tgcgctcggc 


ccttccggct 


ggctggttta 


ttgctgataa 


3 3DU 


atctggagcc 


StSt"4 - S , |-5Sts - st'4-st 

ggtgagcgtg 


St St +• A" S"" St S~ St St 

ggtctcgcgg 


tatcattgca 


st st st st s* 

gcactggggc 


s* t st t st st ^ — \ -t 

cagatggtaa 




gccctcccgt 


atcgtagtta 


tctacacgac 


ggggagtcag 


MS"^ ^ S*^ ^ 4TISI 

gcaactatgg 


atgaacgaaa 


J4oU 


tagacagatc 


gc tgaga tag 


gtgcctcact 


gattaagcat 


<4- m st -f- "\ s~ +■ st 4- 

tggtaactgt 


cagaccaagt 




■4- 4- s- -t- s- -1 ■♦- -1 +- 

ttactcatat 


atactttaga 


ttgatttaaa 


acttcatttt 


taatttaaaa 


ggatctaggt 


ibUU 


gaagatcctt 


t ttgataatc 


tcatgaccaa 


aatcccttaa 


cgtgagtttt 


cgttccactg 


OCCf\ 

obbU 


agcgtcagac 


cccgtagaaa 


agatcaaagg 


atcttcttga 


gatccttttt 


ttctgcgcgt 


3/i:U 


aatctgctgc 


ttgcaaacaa 


aaaaaccacc 


gctaccagcg 


s<4>sisi4-4*4-/t4-4- 

gtggtttgtt 


tgeeggatea 


3/oU 


agagctacca 


ac tc t t tttc 


cgaaggtaac 


tggcttcagc 


agagegcaga 


taccaaatac 


3o4U 


4-~a-.4-s~a-a---a- 

tgttcttc ta 


g tgtagccgt 


ag ttaggcca 


ccacttcaag 


aactctgtag 


caccgcctac 


OQAA 

^yuu 


atacctcgct 


ctgctaatcc 


tgttaccagt 


ggctgctgcc 


agtggcgata 


agtcgtgtct 




taccgggttg 


gactcaagac 


gatagttacc 


ggataaggcg 


cageggtegg 


getgaaeggg 




gggttcgtgc 


acacagccca 


gcttggagcg 


aacgacctac 


accgaactga 


gatacctaca 


A AQ A 


gcgtgagcta 


tgagaaagcg 


ccacgcttcc 


cgaagggaga 


aaggeggaca 


ggtatccggt 


>l 1 A A 

414U 


aagcggcagg 


gtcggaacag 


gagagcgcac 


gagggagctt 


ccagggggaa 


acgcctggta 


si "> AA 

4200 


_4_ — -4_ A- A- _1— — A- 

tctttatagt 


cctgtcgggt 


ttcgccacct 


ctgacttgag 


cgtcgatttt 


tgtgatgctc 


A "> CA 

4ZbO 


gtcagggggg 


cggagcctat 


ggaaaaacgc 


cagcaacgcg 


gectttttae 


ggttcctggc 


A O "> A 

4320 


cttttgctgg 


ccttttgctc 


acatggctcg 


acagatcttc 


aatattggcc 


attagecata 


si 3 OA 

43o0 


ttattcattg 


gttatatagc 


ataaatcaat 


attggctatt 


ggecattgea 


A- y« A- A- -4- _* A- 

tacgttgtat 


A A A f\ 

4440 


ctatatcata 


atatgtacat 


A_A._A_ — A-A- — 

ttatattggc 


tcatgtccaa 


tatgaccgcc 


atgttggcat 


si C AA 

4500 


tgattattga 


ctagttatta 


atagtaatca 


attacggggt 


cattagttca 


tageccatat 


>i c an 
4bb0 


atggagttcc 


gcgt tacata 


acttacggta 


aatggcccgc 


ctggctgacc 


gcccaacgac 


A OA 

4bz0 


ccccgcccat 


tgacgtcaat 


aatgacgtat 


gttcccatag 


taacgccaat 


agggactttc 


4680 


cattgacgtc 


aatgggtgga 


gtatttacgg 


taaactgccc 


acttggcagt 


acatcaagtg 


4740 


tatcatatgc 


caagtccgcc 


ccctattgac 


gtcaatgacg 


gtaaatggcc 


cgcctggcat 


4800 


tatgcccagt 


acatgacctt 


acgggacttt 


cctacttggc 


agtacatcta 


cgtattagtc 


4860 


atcgctatta 


ccatggtgat 


gcggttttgg 


cagtacacca 


atgggcgtgg 


atagcggttt 


4920 
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na rt" ra rnnn 

y a ^ l v_ a v_ y y y 


aatttccaaa 


10165-022-999 (substitute - 6-16-08) .txt 
tctccacccc attgaegtea atgggagttt gttttggcac 




\~CLCLCLCX L V_ a CI V- 


aaaactttcc 


aaaatgtcgt 


aacaactgeg 


atcgcccgcc 


ccgttgacgc 


5040 


ci ex a v_ y y y v- y y 


taaacatota 


cggtgggagg 


tctatataag 


cagagctcgt 


ttagtgaacc 


5100 
j ±\j\j 


at c aaat cac 

y Lv.Qyu i^av. 


taaaaacttt 


attgeggtag 


tttatcacag 


ttaaattget 


aacgeagtea 


5160 


q1" net T etna 

y l y v. i_ ll l y a 


cacaacaatc 

V_CAV_UC4.V_.Ciy LV» 


tcgaacttaa 


gctgcagtga 


ctctcttaag 


gtagccttgc 


5220 


anaan1~1"nn1" 
ay aay l Ly y l 


V- y i_yciyyv_civ_ 


tgggcaggta 


agtatcaagg 


ttacaagaca 


ggtttaagga 


5280 


y a L. l. aa Lay a. 


aav_ i_ y y y v. l l 


gtcgagacag 


agaagactct 


tgcgtttctg 


ataggcacct 


5340 


CtL Ly y L V_ L La. 


rl"naralrra 

l. l y a v_ a l v_ v_a 


etttgecttt 


ctctccacag 


gtgtccactc 


ccagttcaat 


5400 


La Lay v_ ll l l 


aayy l. l ay ay 


tacttaatac 


gactcactat 


aggctagect 


egagegegga 


54fi0 


gatgggggug 


LaLyaaiy ll 


ctgcctggct 


gtggcttctc 


ctgtccctgc 


tgtcgctccc 


^ ^70 


trtnnnrrtr 
ll Ly y y L.L. n. 


LLay lll l y y 


gcgccccacc 


acgcctcatc 


tgtgacagcc 


gagtcctgga 


^ RRO 


y ay y lcill l v_ 


l LyyayyLLa 


aggaggcega 


gaatatcacg 


acgggctgtg 


ctgaacactg 




LalJL l Ly a a L 


gay eta lqllci 


ctgtcccaga 


caccaaagtt 


aatttctatg 


cctggaagag 


^700 


natfinanntr 

y^^yy^yy 


nnnranrann 
yyy^-ciyL.ayy 


ccgtagaagt 


ctggcagggc 


ctggccctgc 


tgteggaage 


^7G0 


ty ull Ly i_yy 


yy L.L.ayy v_i_L 


tgttggtcaa 


ctcttcccag 


ccgtgggagc 


ccctgcagct 




gcatgtggat 


aaagcegteg 


agggectteg 


cagcctcacc 


actctgcttc 


gggctctgcg 


5880 


ageccagaag 


gaagecatet 


cccctccaga 


tgcggcctca 


gctgctccac 


tccgaacaat 


5940 


cactgctgac 


actttccgca 


aactcttccg 


agtctactcc 


aatttcctcc 


ggggaaagct 


6000 


gaagctgtac 


acaggggagg 


cctgcaggac 


aggggaccat 


catcaccatc 


accattgat 


6059 
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